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EXECUTIVE  SUMMARY 


Under  Section  1853(a)(3)  of  the  Social  Security  Act  as  enacted  by  Section  4CX)1  of 
Subtitle  A  of  the  Balanced  Budget  Act  (BBA)  of  1997,  the  Secretary  of  the  Department  of 
Health  and  Human  Services  must  "implement  a  risk  adjustment  methodology  that  accounts  for 
variations  in  per  capita  costs  based  on  health  status  and  other  demographic  factors  for  payment 
[to  Medicare+Choice  plans]  starting  no  later  than  January  1,  2000."  The  Secretary  must  develop 
a  method  of  risk  adjustment,  submit  a  report  of  that  method,  and  have  that  method  evaluated  by 
an  "outside  independent  actuary  of  the  actuarial  soundness  of  the  proposal."  In  response  to  this 
BBA  mandate,  this  document  outlines  the  Health  Care  Financing  Administration's  (HCFA)  risk 
adjustment  methodology,  describes  the  integration  of  risk  adjustment  into  the  Medicare+Choice 
payment  system,  and  presents  estimated  aggregate  impacts  resulting  from  this  change. 

Medicare  Managed  Care  Payments  prior  to  the  BBA 

Since  the  inception  of  the  Medicare  managed  care  program,  capitated  payments  to  plans 
have  been  set  using  an  Adjusted  Average  Per  Capita  Cost  (AAPCC)  methodology.  The  logic  of 
this  approach  was  to  base  capitated  payments  on  average  costs  found  in  fee  for  service.  Because 
it  was  assumed  that  expenditures  for  enroilees  in  managed  care  would  be  lower,  the  Medicare 
estimated  fee-for-service  costs  are  discount^  by  5  percent.  In  order  to  account  for  local 
differences  in  the  he^th  needs  of  beneficiaries,  and  related  differences  in  spending,  these  average 
costs  are  estimated  at  the  county  level,  and  standardized  according  to  the  average  demographics 
observed  for  beneficiaries  in  that  county.  Thus,  the  basic  components  of  the  AAPCC  include 
average  fee-for-service  costs  in  the  county  and  an  average  county  demographic  factor  score. 
These  county  AAPCC  figures  have  been  expressed  in  an  armual  county  rate  book,  which  is  the 
basis  for  all  managed  care  payments  for  Medicare  enroilees. 

While  the  county  rate  book  is  the  basis  for  payments,  final  Medicare  capitated  payments 
are  also  risk  adjusted  according  to  the  actual  demographic  profile  of  each  enrollee.  The 
demographic  factors  used  as  part  of  the  county  rate  book  calculation  were  the  same  factors  used 
to  adjust  final  payment  amounts  for  the  demographic  characteristics  of  individual  enroilees:  age,- 
sex,  institutional  status,  and  eligibility  for  Medicaid.  This  payment  methodology  can  be  best 
summarized  by  this  (simplified)  formula: 

Payment  =  (0  95)  x(County  Per  Capita  Costs/A vg.  County  Demographic  Score)x  Enrollee  Demographic  Score 

It  is  the  1997  version  of  this  AAPCC  county  rate  book  that  is,  by  law,  the  basis  of  Medicare 
capitated  payments  under  BBA. 

Concerns  over  the  use  of  demographic-only  payment  adjusters  arose  fi"om  mounting 
evidence  of  selection  bias,  which  occurs  when  healthier-than-average  enroilees  are  attracted  to 
plans.  If  payments  are  not  adjusted  for  the  health  status  of  managed  care  enroilees  relative  to 
those  remaining  in  FFS,  plans  can  be  over  (or  under)  paid.  Thus,  a  major  goal  of  this  BBA 
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mandate  is  to  pay  Medicare  HMOs  based  on  better  estimates  of  health  care  costs  of  the  • 
population  they  enroll  (relative  to  fee-for-service),  thereby  addressing  biased  selection  in 
Medicare's  risk  program.  The  focus  of  the  proposed  method  is  to  replace  the  demographic 
adjustors  with  risk  adjusters  based  on  enrollees'  estimated  relative  health  status. 

Background  on  Risk  Adjustment 

The  notion  of  improved  health  status  risk  adjustors  surfaced  in  the  eariy  1980's,  when 
models  using  prior  Medicare  claims  expenditures  were  investigated.  By  adding  diagnostic 
information  to  demographic-only  adjustors,  the  predictability  of  the  risk  adjustment  models  was 
greatly  improved.  By  the  late  1980's,  the  "Diagnostic  Cost  Groups"  (DCGs)  model  was 
developed  using  demographic  and  inpatient  hospitalization  data  to  predict  enroUee  expenditures. 
In  the  early  1990's,  risk  adjustment  research  took  the  next  logical  step  of  combining  ambulatory 
and  physician  usage  data  with  in-patient  service  use  information  to  generate  comprehensive 
models.  HCFA  funded  the  development  of  a  number  of  risk  adjustment  models  as  potential 
options  for  use  within  a  payment  system,  including  the  Principal  In-Patient  Diagnostic  Cost  Group 
(PIP-DCG)  and  the  Hierarchical  Coexisting  Conditions  (HCC)  models  (developed  by  a 
consortium  or  researchers  at  Boston  University,  Health  Economics  Research  and  Harvard 
University  School  T>f  Medicine)  and  Ambulatory  Clinical  Group  (ACGs)  systems  (developed  by 
Johns  Hopkins  University  and  the  Lewin  Group). 

Selection  of  the  PIP-DCG  Model 

A  prospective  PIP-DCG  model  was  chosen  to  fulfill  the  mandate  for  risk  adjustment 
implementation  on  January  1,  2000  based  on  two  criteria:  1)  model  performance,  and  2)  data 
availability.  Based  on  previous  research,  the  maximum  explained  variation  that  a  prospective  risk 
adjustment  model  is  likely  to  achieve  for  an  individual  is  between  20  and  25  percent,  with  the 
remainder  attributed  to  random  or  unforeseeable  events  (such  as  expenditures  related  to 
accidents)  The  PIP-DCG  model  explains  about  6  percent  of  individual  variation,  while  the  more 
complex  comprehensive  models  (such  as  the  HCCs  and  ACGs)  explain  about  9  percent.  Currently 
used  demographic-only  adjusters  explain  only  about  1  percent  of  the  variation  in  health  spending 
among  individuals.  Even  the  PIP-DCG  model,  therefore,  offers  a  substantial  improvement  in 
model  performance  over  the  current  demographic-only  adjustments.  However,  in  an  insurance 
application,  a  more  relevant  measure  is  how  well  the  model  performs  for  groups. 

This  concept  can  be  assessed  using  a  "predictive  ratio,"  i.e.,  the  predicted  expenditures 
divided  by  actual  expenditures  for  a  group.  For  large,  random  groups  of  beneficiaries,  all  the 
models  have  fairly  high  predictive  ratios  and  predict  expenditures  fairly  well.  In  a  payment  system 
application,  however,  the  risk  adjustment  must  also  predict  expenditures  reasonably  accurately  for 
groups  that  are  small  and/or  with  individuals  exhibiting  high  health  expenditures,  or  groups  of 
people  with  particular  diseases  (since  not  all  Medicare+Choice  plans  will  have  large  or  completed 
randomly  distributed  enrollment  populations).  By  this  standard,  the  PIP-DCG  model  exhibits  far 
better  predictive  ratios  than  the  AAPCC  method  for  non-random  groups.  More  comprehensive 


ii 


and  sophisticated  HCC  and  ACG  models  would  improve  these  ratios  even  further. 

The  second  selection  criteria  considered  in  choosing  a  risk  adjustment  model  for 
application  in  the  Medicare+Choice  payment  system  relates  to  the  available  data.  The  BBA 
mandated  the  collection  ofinpatient  encounter  data.  Medicare+Choice  plans  submitted  data  for 
the  "start-up"  year  of  this  data  mandate  (discharges  from  July  1997  to  June  1998)  through  the  late 
fall  of  1998.  Given  the  current  availability  on  only  inpatient  encounter  data,  the  only  feasible  risk 
adjustment  approach  for  implementation  by  2000  is  the  PIP-DCG  model,  which  can  be 
implemented  using  inpatient  diagnostic  information  combined  with  administratively  available 
demographic  information.  The  primary  strength  of  an  inpatient  only  diagnoses  model  is  the 
availability  of  reliable  data,  which  is  familiar  to  providers  as  a  resuh  of  hospitals  coding  and 
collecting  such  data  since  the  mid-1980s. 

There  are  concerns  that  implementation  of  an  inpatient-data  driven  risk  adjustor  may 
create  an  incentive  to  increase  hospitalization  and  is  not  as  robust  in  predicting  costs  as  a 
comprehensive  mode.  To  a  certain  extent,  inappropriate  incentives  can  be  mitigated  by  filtering 
out  short  stays  or  diagnoses  that  are  clinically  vague,  non-predictive  of  future  expenditure,  and/or 
only  infrequently  treated  in  in-patient  settings.  Given  the  limitations  of  an  inpatient-only  risk 
adjustment  approach,  the  implementation  of  the  PIP-DCG  model  should  be  construed  as  an 
interim  step  in  the  development  of  risk  adjusted  Medicare+Choice  payments.  As  the  collection  of 
full  encounter  data  (i.e.  diagnoses  collected  for  all  sites  of  service)  becomes  feasible,  HCFA 
proposes  to  replace  the  PIP-DCG  methodology  with  a  comprehensive  risk  adjustment  model. 

The  PIPDCG  Model 

Briefly,  under  the  PIP-DCG  model,  individuals  are  assigned  to  a  single  PIP-DCG  group 
based  on  the  principal  inpatient  diagnosis  they  experienced  that  has  the  greatest  future  cost 
implications.  The  model  also  uses  age,  sex,  original  reason  for  Medicare  entitlement  (disability) 
and  entitlement  to  state  payments  for  Medicaid,  to  derive  a  predicted  payment.  This  predicted 
payment  is  then  converted  to  beneficiary  relative  risk  factors  by  dividing  individuals'  predicted 
expenditures  by  the  national  mean.  The  model  is  also  prospectively  based;  in  other  words,  base 
year  inpatient  diagnoses  are  used  in  the  model  to  predict  payment  year  health  expenditures. 
Because  this  model  was  developed  and  calibrated  using  a  year  ofinpatient  diagnoses,  a  full  year  of 
data  is  essential  for  assigning  beneficiary  risk  factors.  For  implementation  in  January  2000,  HCFA 
will  use  a  "time  shifted"  approach,  where  diagnostic  information  from  July  1998  through  June 
1999  will  be  used  to  assigned  risk  factors  that  take  effect  January  1,  2000;  the  data  collection  year 
has  been  "shifted"  back  by  6  months  to  allow  final  payment  factors  to  be  assigned  to  beneficiaries 
at  the  start  of  the  payment  year. 

Model  Development  and  Description:  In  the  PIP-DCG  risk  adjustment  system, 
hospitalizations  are  used  as  markers  for  a  particularly  ill  and  high  cost  subset  of  beneficiaries  for 
whom  higher  payments  will  be  made  in  the  next  year.  However,  incremental  costs  associated  win: 
beneficiaries  who  have  been  hospitalized  for  conditions  used  in  the  PEP-DCG  system  are  no 
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longer  in  the  base  payment  category.  Payments  for  people  in  the  base  payment  category  decrease 
as  payments  are  increased  for  beneficiaries  identified  as  high  cost.  Because  an  inpatient 
hospital-based  system  depends  on  data  fi-om  just  one  site  of  service,  only  a  subset  of  conditions 
are  recognized  for  increased  payments.  That  is,  the  system  should  recognize  admissions  for  which 
inpatient  care  is  most  fi^equently  appropriate  and  which  are  predictive  of  higher  future  costs.  For 
example,  admissions  for  diseases  most  commonly  treated  on  an  outpatient  basis  should  remain  in 
the  base  group  and  should  not  be  used  for  upwards  adjustment,  since  inclusion  of  these 
admissions  would  provide  an  inappropriate  incentive  for  hospitalization. 

The  PIP-DCG  model  was  estimated  using  diagnostic  information  for  Medicare  FFS 
enrollees  fi-om  inpatient  hospital  stays  during  calendar  year  1995,  and  Medicare  costs  in  the 
following  year.  The  sample  used  in  the  estimation  analyses  consisted  of  individuals  included  in  the 
5-percent  sample  of  Medicare  beneficiaries  who  were  alive  and  enrolled  in  Medicare  during  all  of 
1995,  and  on  January  1,  1996.  Beneficiaries  with  certain  characteristics,  for  example,  HMO 
enrollees,  end-stage  renal  disease  enrollees,  and  new  Medicare  eligibles  in  1996,  were  excluded 
fi-om  the  analyses.  In  general,  these  exclusions  were  made  to  increase  confidence  that  a  complete 
set  of  Medicare  claims  for  each  beneficiary  in  the  sample  data  set  was  included  in  the  model 
development.  The  final  estimation  data  set  included  approximately  1.4  million  Medicare 
beneficiaries.  ~ 

While  the  PIP-DCG  model  uses  only  inpatient  diagnoses  in  creating  the  risk  adjustment 
classification  system,  the  model  predicts  total  expected  costs  for  the  following  year  across 
multiple  sites  of  services.  Consequently,  all  Medicare  expenditures,  other  than  those  for  hospice 
care,  were  included  in  the  calculation.  Medicare  expenditures  for  hospice  care  were  not  included 
because  Medicare+Choice  organizations  are  not  responsible  for  hospice  care.  The  model  was 
estimated  assuming  no  time  lag  between  the  base  year  (diagnostic  information)  and  the  predicted 
expenditures;  that  is,  calendar  year  1995  beneficiary  diagnoses  were  used  to  predict  calendar  year 
1996  expenditures. 

Diagnostic  classification:  The  risk  adjustment  model  estimation  process  begins  with  a 
classification  system,  forming  the  inherent  logic  of  the  model.  For  the  PIP-DCG  model,  principal 
inpatient  diagnoses  are  classified  into  diagnosis  groups  (DxGroups).  The  DxGroups  comprise  an 
exhaustive  classification  of  all  valid  International  Classification  of  Diseases,  Kinth  Revision, 
Clinical  Modification  (ICD-9-CM)  diagnostic  codes.  The  primary  criteria  in  forming  the 
DxGroups  were  clinical  coherence  and  an  adequate  sample  size  to  estimate  average  expenditures. 
Beneficiaries  with  multiple  different  inpatient  diagnoses  could  have  multiple  hospital  stays,  and 
would  potentially  be  assigned  multiple  DxGroups. 

Creation  of  PIP-DCG  groups:  Next,  DxGroups  were  aggregated  into  payment  groups,  or 
PIP-DCGs,  using  a  sorting  algorithm  that  ranked  DxGroups  based  on  1996  actual  expenditures. 
Highest  expenditure  DxGroups  were  grouped  into  the  "highest"  PIP-DCG.  Once  beneficiaries 
with  the  highest  costs  were  placed  into  a  DxGroup,  those  beneficiaries  and  all  their  associated 
expenditures  were  removed  fi-om  the  data  for  other  DxGroups  and  then  the  DxGroups  were  re- 
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ranked.  The  DxGroups  with  the  next  most  costly  diagnoses  were  grouped  into  the  next  highest 
numbered  PIP-DCG,  and  those  beneficiaries  were  removed  fi^om  the  remaining  DxGroups.  The 
process  was  repeated  until  each  beneficiary  and  his  or  her  expenditures  were  assigned  to  a  single 
PIP-DCG  group.  Beneficiaries  with  muhiple  inpatient  diagnoses  were  placed  in  their  highest 
expenditure  PIP-DCG  group.  In  this  way,  each  PIP-DCG  group  was  defined  according  to  average 
total  expenditures  for  beneficiaries  with  inpatient  diagnoses,  which  were  first  categorized, 
grouped,  and  sorted  using  the  DxGroups.  Based  upon  this  sorting  algorithm,  more  than  20  initial 
PIP-DCGs  were  defined.  Lower  average  expenditure  PIP-DCG  groups  had  lower  cost  ranges  (or 
intervals),  while  the  highest  average  expenditure  PIP-DCG  groups  had  wider  ranges.' 

Modifications  to  the  PIP-DCG  Model.  After  the  initial  sorting  of  DxGroups  into  PIP- 
DCG  groups  was  complete,  a  clinical  panel  reviewed  the  placement  of  the  DxGroups  and  their 
resulting  predicted  expenditures,  to  determine  the  appropriateness  of  their  application  in  a 
payment  model.  Through  this  process,  75  DxGroups  (covering  about  1/3  of  the  admissions)  were 
identified  as:  (1)  representing  only  a  minor  or  transitory  disease  or  disorder,  not  clinically  likely  to 
result  in  significant  fiiture  medical  costs,  (2)  rarely  the  main  cause  of  an  inpatient  stay,  or  (3) 
vague  or  ambiguous.  These  groups,  as  recommended  by  the  clinical  panel,  were  identified  as 
those  most  likely  to  result  in  inconsistent  or  inappropriate  reimbursements  and  were  placed  (with 
their  associated  expenditures)  in  the  base  payment  category  (for  which  the  payment  is  a  fiinction 
of  demographic  factors).  Examples  of  these  groups  include  the  DxGroup  for  fiuid/electrolyte 
disorders  and  malnutrition.  Though  the  treatment  for  individuals  with  this  diagnoses  is  often  quite 
costly  in  the  following  year,  the  diagnosis  is  clinically  vague  and,  therefore,  represented  a  likely 
target  for  coding  "creep."  The  clinical  panel  concluded  that  many  of  the  sickest  individuals  with 
this  diagnosis  were  likely  to  have  another  more  specific  hospitalization  that  would  trigger 
appropriate  increased  reimbursements.  Then,  the  remaining  DxGroups  were  resorted  and  placed 
into  revised  DCGs  for  the  payment  model.  A  total  of  1 5  PIP-DCGs  (above  the  base  payment 
category)  are  included  in  the  final  payment  model.  Costs  for  persons  with  excluded  admissions, 
as  well  as  no  admissions,  are  included  in  the  demographically-based  payment  amounts,  as  they  are 
under  the  current  Adjusted  Average  Per  Capita  Cost  (AAPCC)  system. 

As  a  second  strategy  to  ensure  consistent  and  appropriate  payment  levels,  beneficiary 
diagnoses  reported  as  a  result  of  a  short  hospital  stay  (1  day  or  less)  were  left  in  the  base  payment 
category.  Since  the  majority  of  1  -day  stays  are  for  diagnoses  already  assigned  to  the  base  group, 
the  effect  on  payment  is  small.  Also,  short  stays  are  often  indicative  of  less  serious,  and,  hence, 
less  costly  cases.  It  is  important  to  note  that  these  modifications  do  not  mean  that  these 
expenditures  have  been  excluded  from  the  model.  Rather,  the  payments  associated  with  these 


The  PIP-DCG  groupings  were  further  refined  using  a  number  of  criteria.  First,  each  wiginal  PIP-DCG  group 
retained  its  identity  in  the  final  payment  model  only  if  it  contained  at  least  1 ,000  beneficiaries  in  the  original  sample;  this 
minimum  sample  size  was  defined  to  assure  stability  of  estimated  payments  in  the  model.  If  san^)le  sizes  were  smaller 
than  1 ,000.  the  potential  PIP-DCG  was  expanded  to  include  DxGroups  with  average  expaidinires  in  the  next  lower 
range  until  the  sample  size  was  satisfied.  If  at  any  time  during  the  sorting  algorithm  a  DxGroup  had  fewer  than  50 
beneficiaries  assigned  to  it,  it  was  assigned  to  the  base  payment  category.  This  base  payment  category  also  included  all 
beneficiaries  (and  expenditures)  for  whom  there  was  no  Inpatient  diagnosis  during  1 995. 
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diseases  are  captured  in  increased  payments  for  the  base  payment  category. 


HCFA  received  a  number  of  comments  (based  on  the  September  8, 1998  Federal  Register 
notice)  regarding  this  decision  to  "exclude"  1  day  stays  from  the  final  PEP-DCG  groups.  Related 
comments  expressed  managed  care  industry  concern  that  a  risk  adjustment  model  based  only  on 
inpatient  diagnoses,  particularly  one  which  further  excludes  short  stays,  would  disadvantage  some 
plans  and  not  provide  "credit"  for  management  on  an  outpatient  basis.  In  response,  we  must 
stress  that  the  purpose  of  the  PIP-DCG  model  is  to  serve  as  an  interim  step  towards 
implementation  of  a  comprehensive  risk  adjustment  model  (i.e.,  one  which  uses  diagnoses  from  aU 
sites  of  service).  The  current  AAPCC  model  makes  no  adjustments  for  level  of  illness,  chronic  or 
otherwise.  The  goal  of  the  PIP-DCG  model  is  to  offer  a  significant  improvement  over  the  current 
system  by  identifying  a  relatively  small  group  of  high  cost,  serious  illnesses,  and  provide  a 
marginal  additional  payment  appropriate  for  these  seriously  ill  beneficiaries.  Another  rationale  for 
the  exclusion  of  one  day  stays  was  to  limit  possible  "gaming"  of  the  new  payment  system.  Plans 
that  might  convert  treatment  of  some  diseases  from  outpatient  to  one  day  admissions,  increase  the 
frequency  of  short  "observational"  stays,  and  otherwise  increase  the  use  of  short  hospital 
admissions  for  marginal  diagnoses,  would  trigger  potentially  large  increases  in  payments  for 
relatively  low  cost  (the  costs  associated  with  a  one  day  hospital  stay).  To  further  refine  the  modd 
as  a  method  of  identifying  the  sickest  individuals,  and  to  discourage  the  potential  payoff  for 
gaming,  we  excluded  one  day  stays  of  any  diagnoses  for  the  purpose  of  triggering  increase  PIP- 
DCG  payments. 

Under  the  final  payment  PIP-DCG  model,  beneficiaries  who  are  hospitalized  for 
chemotherapy  (ICD-9  codes  V58.1  and  V66.2)  are  treated  as  exceptions.  These  codes  are 
indicators  of  a  treatment  method,  rather  than  a  particular  disease.  Recognizing,  however,  that 
Medicare's  current  inpatient  coding  rules  require  that  the  diagnoses  for  beneficiaries  who  are 
hospitalized  for  chemotherapy  must  be  coded  using  these  V-codes  as  the  principal  diagnoses,  the 
most  appropriate  PIP-DCG  group  for  these  beneficiaries  would  be  assigned  based  on  the  type  of 
cancer,  using  a  secondary  diagnosis.  In  addition,  the  final  payment  model  also  treats  individuals 
diagnosed  with  AIDS  as  an  exception.  In  this  case,  individuals  with  a  secondary  diagnosis  of 
AIDS  will  be  placed  in  the  same  PIP-DCG  group  as  individuals  with  a  reported  principal 
diagnosis  of  AIDS.  The  rationale  for  this  decision  is  HCFA's  analysis  showed  that  individuals 
with  a  secondary  diagnosis  of  AIDS  tended  to  have  expenditures  close  to  those  admitted  explicitly 
for  the  treatment  of  AIDS. 

Addition  of  Demogrcq>hic  and  Other  Factors:  Twenty-four  age/sex  cells  were  included 
that  mirror  the  splits  currently  used  in  Medicare's  current  demographic  adjustment  methodology 
For  the  purposes  of  calibrating  the  model,  beneficiaries  are  assigned  to  more  than  one  age  cell  if 
they  aged  into  a  new  cell  during  1996.  For  example,  a  beneficiary  aged  69  on  January  1,  1996  bur 
who  turned  70  years  old  later  in  1996,  is  assigned  to  both  the  65-69  and  the  70-74  age  cells  as  a 
fraction  of  eligible  months  in  each  cell.  The  value  of  the  age/sex  variable  is  the  fraction  of  12 
months  the  person  is  in  that  cell.  Payments  for  all  months  are  thus  set  to  the  weighted  average  of 
the  two  payments  and  no  change  is  necessary  in  the  birthday  month. 
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In  the  development  of  the  final  payment  model,  HCFA  considered  the  inclusion  of  other 
demographic  variables.  The  purpose  of  including  other  demographic  independent  variables  was 
to  take  into  consideration  the  unique  cost  implications  of  characteristics  not  related  to  admissions, 
and  to  increase  the  accuracy  of  the  payment  estimates  for  subgroups  of  the  Medicare  population. 
The  additional  independent  variables  considered  for  inclusion  were: 

•  Originally  disabled; 

•  Medicaid  status; 

•  Institutional  status;  and 

•  Working  aged. 

Originally  disabled:  A  beneficiary  is  defined  as  originally  disabled  if  he  is  currently 
entitled  to  Medicare  as  an  aged  beneficiary,  but  was  originally  entitled  by  reason  of  disability.  The 
other  variables  are  currently  used  in  Medicare's  demographic  adjustment  methodology,  although 
not  necessarily  in  the  way  proposed  here.  Preliminary  analyses  showed  that  Medicare 
expenditures  for  beneficiaries  who  were  originally  disabled  or  Medicaid  enrolled  were 
substantially  higher  than  predicted  by  age,  sex,  and  principal  hospital  diagnoses.  Data  on  these 
characteristics  for  beneficiaries  are  available  in  HCFA  administrative  files.  Analyses  showed  that 
if  these  factors  were  not  taken  into  consideration  in  the  calibration,  the  model  would  not  predict 
the  average  expenditures  of  several  important,  and  higher-cost.  Medicare  subgroups.  In  the 
payment  model,  the  originally-disabled  variable  is  added  interactively  with  the  age/sex  cell 
variable.  This  means^that  for  a  given  age/sex  cell,  predicted  costs  vary  between  those  who  were 
originally  disabled  and  those  who  were  not  originally  disabled.  Alternatively,  it  allows  for  the 
possibility  that  the  trajectory  of  expected  costs  as  beneficiaries  age  could  differ  between  the 
originally  disabled  and  those  not  originally  disabled. 

Medicaid  eligibility:  Currently,  Medicaid  status  is  a  concurrent  adjustment  factor  for 
Medicare  capitation  payments.  That  is,  a  Medicare  beneficiary  is  placed  into  an  AAPCC  "rate 
cell"  payment  category  each  month  based  on  his  or  her  current  Medicaid  enrolhnent  status.  For 
the  purposes  of  risk  adjustment,  we  defined  Medicaid  status  as  enrollment  in  Medicaid  in  any 
single  month  during  the  diagnosis  year  (e.g.,  all  or  part  of  1995).  Thus,  in  the  risk  adjustment 
system,  beneficiaries  who  are  Medicaid-eligible  at  any  time  during  the  data  collection  year  will  be 
eligible  for  the  Medicaid  payment  increment  for  the  entire  payment  year;  payments  will  no  longer 
vary  according  to  month-to-month  Medicaid  eligibility  in  the  payment  year.  This  variable  is  also 
included  interactively  with  the  age/sex  cell  variable. 

Institutional  status:  Another  independent  variable  considered  for  inclusion  was 
institutional  status.  Institutional  status  is  currently  used  in  the  AAPCC  methodology  as  a 
concurrent  risk  adjuster.  For  each  prior  month  in  a  certified  institution,  a  beneficiary  is  paid  at  the 
higher  institution  rate  cell  amount  the  following  month.  It  is  included  as  a  marker  for  higher 
expected  concurrent  cost.  HCFA's  analysis  using  Medicare  Current  Beneficiary  Survey  (MCBS) 
data  showed  that  the  PIP-DCG  model  accurately  predicts  the  average  costs  of  the  entire  group  of 
institutionalized  beneficiaries.  This  suggests  that  there  is  no  need  for  an  institutional  factor. 
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However,  our  analysis  also  showed  that  mean  actual  Medicare  payments  for  those  in  post-acute 
care  facilities  are  far  greater  than  those  for  long-term  care  facilities.  In  Medicare,  a  SNF  stay 
requires  a  preceding  hospital  stay.  The  payment  system  is  designed  to  pay  premiums  that  are 
correct  on  the  average  for  groups  of  enrollees.  It  does  not  pay  based  on  actual  events  in  the 
payment  year.  If  we  did  so,  we  would  also  recoup  payments  for  those  who  incur  very  low  costs 
in  the  payment  year.  Thus  we  do  not  pay  more  for  the  particular  group  that  spends  some  time  in 
a  SNF.  While  those  in  long  term  care  facilities  incur  more  costs  than  average  Medicare 
beneficiaries,  they  incur  less  costs  than  predicted  by  the  PIP-DCG  model.  An  institutional  factor 
for  this  population  would  actually  be  negative  if  implemented.  The  incentives  for  identifying  the 
long  term  institutionalized  and  reporting  on  this  group  are  low  when  the  resuh  is  a  payment 
reduction.  We  have  therefore  decided  not  to  pay  based  on  this  site  of  service.  There  are 
relatively  few  enrollees  in  this  group  and  the  overpayments  will  be  small.  Given  these 
considerations,  HCFA  will  not  include  an  institutional  status  factor  in  the  payment  model. 

To  estimate  the  final  coefficients  of  the  PIP-DCG  calibration  model,  HCFA  regressed 
annualized  1996  expenditures  on  the  15  PIP-DCGs,  age/sex  groups,  originally  disabled  status,  and 
Medicaid  status.  The  model  is  specified  so  that  there  is  a  separate  variable  for  each  age/sex 
group.  To  this  there  is  an  additional  vector  of  age/sex  variables  for  those  who  were  originally 
disabled,  and  a  vector  of  age/sex  variables  for  those  who  were  Medicaid  enrollees. 

Demographic-only  factors  for  new  enrollees:  As  described  earlier,  the  model  was 
calibrated  using  onljLbeneficiarie;.  tor  whom  Medicare  data  existed  in  1995  and  1996.  One 
implication  of  this  model  is  that  it  requires  diagnoses  in  the  year  before  payment  is  made. 
Therefore,  the  model  cannot  predict  expenditures  for  beneficiaries  for  whom  Medicare  does  not 
have  diagnosis  data.  The  Medicare  program  cannot  compile  diagnosis  data  on  beneficiaries  for 
the  year  before  they  enter  the  program.  Thus,  no  prior  diagnosis  information  exists  for  the  new 
disabled  beneficiaries  and  age-in  beneficiaries.  Predicted  expected  cost  estimates  were  derived  for 
these  beneficiaries  using  only  demographic  factors.  Two  similar,  but  different  methods  were  used 
to  predict  expenditure  estimates  for  the  age-ins  in  the  65-69  age  groups  and  other  new  eligibles. 
Those  age  70  and  above,  and  those  under  65,  were  assigned  the  mean  predicted  expenditure  for 
beneficiaries  in  the  same  age/sex/Medicaid  status  cell.  For  the  age-ins  between  age  65  and  69,  a 
different  procedure  was  used  because  the  mean  predicted  value  for  the  age  bracket  was  based  - 
mainly  on  persons  67-69  years  old  in  1996.  Actual  expenditures  in  1996  for  persons  67-74  years 
old  were  computed  and  used  in  a  regression  to  predict  the  missing  age  groups.  For  all  new 
enrollees,  payments  based  on  Medicaid  eligibility  will  be  made  retroactively,  once  enrollment  can 
be  established  and  verified. 

Actuarial  graduation  of  the  final  payment  model  factors:  HCFA's  Office  of  the  Actuar.' 
revised  the  age/sex  demographic  coefiBcients.  Upon  review,  the  age/sex  coefficients  for  the 
originally  disabled,  and  Medicaid  recipients  were  found  to  be  somewhat  irregular  in  pattern.  This 
pattern,  if  uncorrected,  would  have  led  to  irregular  changes  in  payments  as  beneficiaries  in  these 
groups  aged.  Therefore,  these  coefficients  were  refined  by  HCFA  actuaries  so  that  the  predicted 
payment  patterns  across  age  groups  within  each  of  those  categories  was  smoothed. 
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The  following  diagram  summarizes  the  proposed  system  cells: 
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Working  Aged  Adjustment:  The  PIP-DCG  model  was  calibrated  using  Medicare 
beneficiaries  not  covered  by  employer  or  other  group  policies.  For  beneficiaries  with  employer 
insurance,  Medicare  is  the  secondary  payor  and  its  liability  is  much  smaller  than  for  those  who  are 
not  working  Using  administrative  data,  it  is  estimated  that,  on  the  average.  Medicare's  Hability 
for  the  woricing-aged  is  21  percent  of  the  hability  for  those  for  whom  Medicare  is  the  primary 
payer.  Therefore,  payments  made  to  beneficiaries  in  this  status  were  reduced  to  21  percent  of 
what  they  would  have  been. 

Assignment  of  risk  factors:  After  Medicare+Choice  organizations  submit  inpatient  hospital 
encounter  data  for  the  payment  year,  we  will  use  the  demographic  information  and  diagnostic 
information  fi-om  all  Medicare+Choice  organizations  a  beneficiary  may  have  joined  and  fi"om  FFS 
to  determine  the  appropriate  risk  factor  for  each  beneficiary.  It  is  at  this  point  that  information 
regarding  beneficiary  Medicaid  eligibility  (in  any  single  month  during  the  diagnosis  data  collection 
year),  original  reason  for  Medicare  entitlement  (originally  disabled)  for  any  one  month, 
identification  as  a  new  enrollee,  beneficiary  age,  sex  and  working-aged  status  (beneficiary  covered 
under  a  employer  insurance)  are  determined  using  Medicare  administrative  data  files,  and  are  used 
along  with  inpatient  diagnostic  data  to  assign  the  appropriate  risk  factor. 

When  a  Medicare+Choice  organization  forwards  beneficiary  enrollment  information  to 
HCFA,  we,  in  turn,  will  send  the  organization  the  appropriate  risk  factor  for  the  beneficiary,  as 
well  as  the  resultant  payment.  Because  the  risk  factor  is  computed for  each  individual 
beneficiary  for  a  given  year,  the  factor  follows  that  beneficiary.  In  addition,  since  all  beneficiaries 
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will  have  risk  factors,  information  will  be  immediately  available  for  payment  purposes  as 
beneficiaries  move  among  Medicare+Choice  organizations. 

Medicare+Choice  Risk  Adjusted  Payment  Model 

To  determine  risk  adjusted  monthly  payment  amounts  for  each  Medicare+Choice  enrollee, 
individual  risk  factors  (described  above)  will  be  multiplied  by  the  appropriate  payment  rate  for  the 
county  determined  under  section  1853  of  the  Act.  To  make  this  calculation  appropriately,  an 
adjustment  to  these  rate  book  amounts  will  be  required  before  applying  the  risk  adjustment  factors 
discussed  above.  This  adjustment,  or  rescaling  factor,  is  necessary  in  order  to  account  for  the  fact 
that  the  existing  county  rate  book  is  already  scaled  to  the  set  of  demographic  factors  used  under 
the  current  system,  but  not  to  the  risk  factors  we  will  be  using  under  the  new  system.  If  the  PIP- 
DCG  model  risk  adjustment  factors  were  applied  to  unadjusted  county  rate  book  amounts,  this 
would  create  inaccurate  payments  inconsistent  with  Congress'  mandate  in  section  1853  of  the 
Act. 

The  application  of  the  rescaling  factor  in  efifect  translates  the  rate  book  amounts  into  the 
same  language  used  under  the  risk  adjustment  methodology.  As  a  result  of  rescaling,  payment 
using  the  risk-based  rate  book  for  a  person  with  the  average  risk  factor  in  a  county  would  be  the 
same  as  payment  for  a  person  with  the  average  demographic  factor  in  that  county  using  the 
original  demographic-based  rate  book.  (However,  a  person  with  the  average  demographic  factor 
does  not  necessarily  have  the  average  risk  factor.)  To  the  extent  that  an  organization  enrolls 
sicker  people,  the  organization  will  receive  higher  payments.  By  itself,  the  rescaling  process  is 
payment  neutral  (which  is  nol  the  same  as  budget  neutrality).  That  is,  the  apparent  effects  of  the 
rescaling  factor  on  the  resulting  county  rates  is  exactly  offset  by  the  estimated  effects  of  moving 
fi-om  demographic  to  risk  factor  standardization  in  assignment  of  individual  enrollee  fartors.  By 
itself,  rescaling  does  not  raise  or  lower  payments.  Whether  aggregate  payments  to  a  plan  increase 
or  decrease  depends  upon  the  risk  profile  of  the  beneficiaries  enrolled  in  the  plan. 

Calculation  of  the  Rescaling  Factor .  The  essential  purpose  of  the  implementation  of  risk 
adjustment  is  the  substitution  of  individual  enrollee  demographic  factors  with  a  new  individual 
enrollee  risk  adjustment  methodology.  But  this  substitution  should  take  place  in  two  places:  in  the 
standardization  of  county  rates,  and  in  the  method  of  estimating  relative  risk  of  individual 
enrollees.  BBA  modifications  to  the  rate  book  make  a  direct  rate  book  standardization 
substitution  difficult  because  the  1997  demographic  AAPCC  rates  are  the  basis  for  fiiture  rate 
books. 

The  old  (demographically-based)  AAPCC  rate  book  represented  the  cost  to  Medicare  in  a 
given  county  for  the  national  average  beneficiary  measured  demographically.  County  rates  were 
calculated  by  dividing  county  per  capita  costs  by  county  average  demographic  factors.  Prior  to 
BBA,  these  rates  were  updated  annually.  However,  because  of  BBA  modifications,  all 
Medicare+Choice  county  rates  have  their  basis  in  the  1997  AAPCC  Rate  Book.  Thus,  the  factors 
used  in  calculating  this  1997  Rate  Book  are  "locked  in"  -  including  the  average  county 
demographic  faaors.  Also,  the  2  percent  minimum  increase  must  be  based  on  the  prior  year's 
rates  Despite  these  policy  complications,  it  is  important  to  apply  the  new  enrollee  risk  adjustment 
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methods  to  an  appropriately  standardized  rate  book.  This  is  the  case  because,  if  we  were  to  shift 
from  an  enrollee  demographic  factor  to  risk-based  adjustments,  while  maintaining  the  factors 
underlying  the  current  rate  book,  a  critical  inconsistency  would  be  created  in  the  overall  payment 
methodology.  The  risk  adjustment  methodology  adds  disease  information  to  purely  demographic 
information.  Though  attempting  to  measure  the  same  thing  —  relative  health  status  -  the  range  of 
factors  for  the  demographic-only  and  risk  faptors  differs.  This  is  in  part  simply  because  the 
measurement  range  (or  "ruler")  of  risk  factors  exceeds  that  of  the  old  demographic-only  factors, 
and  because  the  new  risk  factors  are  able  to  distinguish  differences  in  health  status  mort 
accurately.  However,  because  the  "rulers"  differ  between  demographic  and  risk  fectors,  a 
technical  modification  is  necessary  for  payments  to  remain  methodologically  correct.  Without 
some  adjustment,  this  inconsistency  between  the  standardization  factors  used  in  the  county  rates 
and  the  enrollee  risk  factors  will  result  haphazardly  in  either  significant  underpayments  or 
overpayments,  depending  on  the  county. 

Use  of  a  rescaling factor:  The  most  direct  and  accurate  way  to  fix  this  problem  would  be 
to  calculate  both  the  average  county  and  individual  enrollee  factors  on  the  same  scale  -  as 
originally  done  when  both  were  calculated  using  demographic  factors.  Unfortunately,  this  is  not 
possible  since  the  rate  book  (inchiding  the  demographic  basis  for  the  average  county  &ctor)  is  set 
by  law.  However,  a  "county  rescaling  fiictor,"  v^ch  is  part  of  the  risk  adjustment  methodology, 
places  both  the  county  and  enrollee  factors  back  on  a  comparable  scale.  The  rescaling  factor  for 
each  county  will  be  defined  as  the  ratio  of  the  following: 

County  Rescaling  Factor  =  (Risk  County  Rate) 

(Demogr^hic  County  Rate) 

The  denominator  of  this  ratio  (the  demographic  county  rate)  is  simply  the  county  rate 
calculated  under  the  current  system.  The  numerator  (risk  county  rate)  is  the  county  rate 
properly  standardized  to  the  new  risk  adjustment  factors. 

Transition  Policy 

HCFA  has  decided  to  include  a  transition  period  as  a  component  of  our  ris|c  adjustment 
methodology,  initially  using  a  blend  of  payment  amounts  under  the  current  demographic  system 
and  the  PIP-DCG  risk  adjustment  methodology.  Under  a  blend,  payment  amounts  for  each 
enrollee  would  be  separately  determined  using  the  demographic  and  risk  methodologies  (i.e., 
taking  the  separate  demographic  and  risk  rate  books  and  applying  the  demographic  and  risk 
adjustments,  respectively).  Those  payments  amounts  would  then  be  blended  according  to  the 
percentages  for  the  transition  year. 

HCFA  determined  that  the  blend  method  can  provide  adequate  safeguards  against  abrupt 
changes,  in  particular  by  providing  initially  for  a  low  blend  percentage  of  the  risk-adjusted 
payment  rate.  We  have  therefore  decided  that  the  first  year  blend  percentages  will  be  90  percent 
of  the  demographically  adjusted  rates,  and  10  percent  of  the  risk-adjusted  payment  rate.  We  have 
also  decided  to  implement  a  five-year  transition,  which  will  culminate  in  fiill  implementation  of 
comprehensive  risk  adjustment,  using  all  encounter  data,  in  the  fifth  year.  Specifically,  we  have 
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decided  upon  the  following  transition  schedule: 


CY  2000  90  percent  demographic  method       1 0  percent  PIP-DCG  method 

CY2001  70  percent  demographic  method       30  percent  PIP-DCG  method 

CY  2002  45  percent  demographic  method       55  percent  PIP-DCG  method 

CY2003  20  percent  demographic  method       80  percent  PIP-DCG  method 

CY  2004  100  percent  comprehensive  risk  adjustment  (using  full  encounter  data) 

In  order  to  implement  comprehensive  risk  adjustment  in  CY  2004,  we  will  soon  be  providing 
plans  with  guidance  concerning  requirements  for  submission  of  outpatient,  physician,  and  other 
non-inpatient  encounter  data. 

HCFA's  preliminary  analyses  of  the  first  year's  impact  of  risk  adjustment  indicate  that 
these  blend  percentages  should  significantly  reduce  the  initial  impact  to  organizations  of  risk 
adjustment.  Specifically,  these  analyses  suggest  that  the  decrease  in  aggregate  payments  to  M+C 
organizations  under  this  transition  fi'om  risk  adjustment  alone  will  be  less  than  1  percent  in  the 
first  transition  year.  While  the  impact  on  specific  organizations  will  vary,  this  preliminary  analysis 
also  suggests  that  the  maximum  decrease  in  payment  to  any  organization  fi'om  risk  adjustment 
alone  will  be  less  than  2  percent.  (These  analyses  were  based  on  incomplete  encounter  data 
available  prior  to  December  1998.  Updated  analyses,  using  complete  encounter  data,  will  be 
conducted  in  early  1999,  and  these  analyses  will  be  provided  to  organizations  on  March  1,  1999, 
for  use  in  determining  their  Adjusted  Community  Rate  proposals  for  CY  2000.)  We  will  continue 
to  monitor  the  impacts  on  organizations  throughout  the  transition  period. 

Summary  of  HCFA*s  Proposed  Approach  for  2000 

The  approach  HCFA  will  use  to  meet  the  year  2000  mandate  for  risk  adjusted  payments 

will: 


( 1 )  Be  based  on  inpatient  data, 

(2)  Apply  individual  enroUee  risk  scores  in  determining  fiilly  capitated  payments; 

(3)  Utilize  a  prospective  PIP-DCG  risk  adjuster  to  estimate  relative  beneficiary  risk 
scores; 

(4)  Apply  separate  demographic-only  factors  to  new  Medicare  enrollees  for  whom  no 
diagnostic  history  is  available; 

(5)  Apply  a  rescaling  factor  to  address  inconsistencies  between  demographic  factors  in 
the  rate  book  and  new  risk  adjusters; 

(6)  Use  6  month  old  diagnostic  data  to  assign  PIP-DCG  categories  (the  "time  shift" 
model,  as  opposed  to  using  the  most  recent  data  and  making  retroactive 
adjustments  of  payment  rates  part  way  through  the  year); 
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(7) 


Allow  for  a  reconciliation  after  the  payment  year  to  account  for  late  submissions  of 
encounter  data; 


(8)  Phase-in  the  effects  on  risk  adjustment,  beginning  with  a  blend  of  90  percent  of  the 
demographically  adjusted  payment  rate,  and  10  percent  of  the  risk-adjusted 
payment  rate  in  the  first  year  (CY  2000);  and 

(9)  Implement  processes  to  collect  encounter  data  on  additional  services,  and  move  to 
a  full  risk  adjustment  model  as  soon  as  is  feasible. 

Independent  Actuarial  Review 

The  BBA  mandate,  aside  fi^om  requiring  this  Report  to  Congress  outlining  HCFA's 
proposed  methodology,  also  required  an  independent  actuarial  review  of  that  method.  To  meet 
this  requirement,  HCFA  arranged  for  a  panel  of  experts  under  the  aegis  of  the  American  Academy 
of  Actuaries  to  review  and  comment  on  both  the  risk  adjustment  model  and  its  application  in 
Medicare+Choice  payments.  In  summary,  the  Academy  found  the  PIP-DCG  based  payment 
method  as  proposed  by  HCFA  to  be  actuarially  sound;  they  conclude:  "On  balance,  and  with  a 
phase-in,  the  proposed  risk  adjustment  method  appears  to  be  a  reasonable  step  in  what  should  be 
a  long-term  evolutionary  process."  The  full  text  of  the  Academy  Work  Group's  report  is  attached 
as  Appendix  4. 
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CHAPTER  1:  PURPOSE  AND  BACKGROUND 


Since  1985,  Medicare  payments  to  risk  contracting  Health  Maintenance  Organizations 
(HMOs)  for  aged  and  disabled  beneficiaries  have  been  based  on  actuarial  estimates  of  the  per 
capita  cost  Medicare  incurs  paying  claims  on  a  fee-for-service  (FFS)  basis  in  a  beneficiary's 
county  of  residence.  (Medicare's  costs  in  paying  claims  for  beneficiaries  with  end-stage  renal 
disease  are  not  considered  in  these  county  estimates,  but  are  treated  separately  on  a  statewide 
basis.)  These  county  estimates  have  been  adjusted  for  the  demographic  composition  of  that 
county  (age,  gender.  Medicaid  eligibility  status,  working  aged  status,  and  institutional  status)  in 
order  to  produce  aTigure  representing  the  costs  that  would  be  incurred  by  Medicare  on  behalf  of  a 
national  average  Medicare  benefir -jy  living  in  that  county.  These  county  per  capita  payment 
rates,  adjusted  for  the  national  average  beneficiary,  have  been  published  annually  as  the  county 
rate  book.  Prior  to  January  1998,  monthly  payments  to  HMOs  ifor  each  enrollee  were  based  on 
this  county  rate  book  amount,  adjusted  for  the  enrollee's  demographic  factors.  This  methodology 
is  known  as  the  "Adjusted  Average  Per  Capita  Cost"  (AAPCC)  methodology,  and  HMOs  with 
Medicare  contracts  under  section  1876  of  the  Social  Security  Act  (the  Act)  were  paid  on  this 
basis  between  1985  and  1997. 

In  enacting  the  new  Part  C  of  Title  XVni  to  create  the  Medicare+Choice  program,  the 
Congress  provided,  in  a  new  section  1853  of  the  Act,  for  a  revised  methodology  for  paying 
organizations  that  enter  into  Medicare+Choice  (M+C)  contracts.  Under  this  new  methodology, 
the  equivalent  of  the  above-described  county  rate  book  (that  is,  the  county-wide  amount  that  is 
adjusted  by  an  individual  enrollee's  demographic  status  to  determine  the  final  payment  amount)  is 


based  on  the  greatest  of  three  amounts.  The  first  amount  is  a  new  blended  payment  rate 
methodology  that  would  combine  local  and  national  rates  in  setting  county  rates.  The  second 
amount  is  a  new  minimum  specified  rate  amount  (for  example,  $367  per  month  per  enroUee  in 
1998).  The  third  amount  is  based  on  a  2  percent  increase  over  the  prior  year's  rates,  with  the  rate 
book  for  1997  serving  as  the  baseline.  As  in  the  case  of  the  AAPCC  methodology  described 
above,  monthly  payments  are  the  county  rates  under  section  1853  of  the  Act,  adjusted  for  the 
demographic  status  of  each  enroUee. 

Under  section  1876(k)(3)  of  the  Act,  the  new  Medicare+Choice  payment  methodology 
under  section  1853"T)f  the  Act  applies  to  existing  HMO  contracts  under  section  1876  for  1998, 
and  to  Medicare+Choice  plans  beginning  in  199*^.  Section  1853(aX3)  of  the  Act  requires  the 
Secretary  to  develop  and  implement  a  new  risk  adjustment  methodology  to  be  used  to  adjust  the 
county-wide  rates  under  section  1853  of  the  Act  to  reflect  the  expected  relative  health  status  of 
each  enroUee.  This  new  methodology,  which  must  be  implemented  by  January  1,  2000,  will 
replace  the  current  method  of  adjusting  county-wide  rates  that  are  based  only  on  the  demographic 
factors  of  age,  gender,  Medicaid  eligibility,  working  aged  status,  and  institutional  status.  The  goal 
is  to  pay  Medicare+Choice  organizations  based  on  better  estimates  of  their  enroUees'  health  care 
utilization  relative  to  the  fee-for-service  (FFS)  population. 

While  the  Medicare+Choice  legislation  mandates  the  implementation  of  risk  adjustment  in 
general,  the  legislation  provides  the  Secretary  with  broad  discretion  to  develop  a  risk  adjustment 
methodology  that  would  "account  for  variations  in  per  capita  costs  based  on  health  status  and 
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other  demographic  factors."  Related  to  this  mandate,  BBA  provides  the  Secretary  with  additional 
authorities  and  reporting  requirements.  To  support  risk  adjustment,  BBA  gives  the  Secretary  the 
authority  to  collect  in-patient  encounter  data  (for  admissions  occurring  on  or  after  July  1997). 
The  Secretary  may  also  require  the  submission  of  "full  encounter"  data  (in-patient,  outpatient, 
physician,  and  other  services),  for  beneficiary  services  occuring  on  or  after  July  1, 1998.  These 
expanded  data  could  be  used  to  implement  a  more  extensive  risk  adjustment  system.  The 
legislation  is  not  specific  as  to  how  risk  adjustment  is  to  be  implemented.  Instead,  the  Secretary 
was  required  to  submit  a  Report  to  Congress  outlining  the  risk  adjustment  methodology  that  will 
be  implemented  beginning  in  2000.  That  report  must  be  accompanied  by  an  independent  actuarial 
review  of  the  Secretary's  proposed  methodology. 

This  document  fiilfiUs  the  reporting  mandate,  and  will  outline  the  Health  Care  Financing 
Administration  (HCFA's)  proposed  methodology  for  implementation  of  risk  adjusted 
Medicare+Choice  payments  in  January  2000.  This  report  will  also  provide  HCFA's  rationale  for 
the  proposed  methodology,  a  description  of  how  health  status  risk  adjusters  will  be  applied  to  the 
Medicare+Choice  rate  book,  projected  impacts  of  this  payment  change,  and  possible  ftiture  policy 
directions. 

Background:  Risk  Adjustment  and  Medicare 

The  Medicare  program  has  maintained  a  long-term  interest  in  risk  adjusters  and  risk 
adjusted  payment  systems,  most  of  it  related  specifically  to  the  managed  care  program.  Recent 
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intense  work  on  the  development  of  improved  risk  adjustment  methodologies  was  prompted 
largely  by  research  on  selection  bias  in  the  Medicare  risk  program,  and  the  need  for  a  more  refined 
payment  method  that  adjusts  for  the  health  status  of  the  beneficiary. 

Prior  to  BBA,  Medicare  risk  payments  to  managed  care  plans  were  based  on  actuarial 
estimates  of  per  capita  Medicare  fee-for-service  costs  in  each  county  for  the  aged  and  disabled 
groups  of  beneficiaries.  These  county  payment  estimates  were  adjusted  for  the  demographic 
composition  of  the  county  so  they  mirrored  the  cost  of  a  national-average  Medicare  beneficiary  (if 
this  national-average  beneficiary  were  situated  in  that  county.)  The  demographic  factors  used  to 
make  these  adjustments  were  the  relative  costs  of  beneficiaries  grouped  by  age,  sex,  welfare 
status  and  institutional  status.  The  per  capita  payments  (multiplied  by  .95),  and  adjusted  for  the 
county  average  demographic  factors,  have  been  published  annually  as  the  County  Rate  Book. 
Actual  payments  for  each  enrollee  have  been  the  product  of  the  Rate  Book  amount  for  the 
enrollee's  county  of  residence,  and  the  enrollee' s  individual  demographic  factor.  Implemented  in 
1985,  this  payment  system  was  called  the  "Adjusted  Average  Per  Capita  Cost"  (AAPCC) 
methodology.  It  is  the  1997  version  of  this  AAPCC  county  rate  book  that  is,  by  law,  the  basis  of 
Medicare+Choice  program.  '  " 

Many  criticisms  have  been  made  of  the  AAPCC  payment  system,  ultimately  leading  to  the 
reforms  mandated  under  BBA.  Some  criticisms  focused  on  the  county-basis  for  the  . payment  rate 
cells.  Under  the  AAPCC  system,  managed  care  plans  were  expected  (on  average)  to  be 
competitive  with  fee-for-service  in  each  county.  Many  people  believed,  however,  that  the 
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differences  in  payment  levels  across  counties  were  too  extreme,  that  payment  levels  in  many 
communities  were  either  too  low  or  too  high,  and  that  year  to  year  changes  in  payment  levels 
were  too  unpredictable.  These  issues  were  addressed  under  BBA  through  modifications  to  the 
county  rate  book  methodology.  Beginning  in  January  1998,  Medicare  1997  county  rates  will 
form  the  basis  for  all  future  payments.  Using  the  1997  rates,  national  and  county  levels  will  be 
blended,  a  minimum  payment  level  will  be  set,  and  year  to  year  changes  will  be  related  to  a 
discounted  national  rate  of  increase. 

Most  other  concerns  about  Medicare's  managed  care  payment  system  related  to  mounting 
evidence  of  selection  bias.  Since  AAPCC  capitated  payments  were  based  on  95  percent  of 
expected  payments  for  fee-for-service  beneficiaries,  in  theory,  the  HMO  program  should  have 
lowered  costs  for  Medicare  enroUees  by  5  percent.  Despite  this,  evidence  for  selection  bias 
suggests  overpayment  by  Medicare.  Capitated  payment  provides  incentives  for  plans  to  minimize 
medical  costs  by  enrolling  the  healthiest  of  Medicare  beneficiaries.  From  the  perspective  of  the 
beneficiaries,  Medicare  HMOs  may  seem  more  attractive  to  healthier  beneficiaries  (who  don't 
anticipate  using  many  medical  services,  and  therefore  have  fewer  provider  preferences),  and 
beneficiaries  who  lack  long-standing  ties  to  specific  providers  and  may  therefore  be  willing  to 
consider  switching  to  HMOs.  This  "selection"  by  beneficiaries  complimented  eflforts  by  some 
plans  to  enroll  the  lowest  risk  Medicare  beneficiaries.  Selection  bias  is  possible  because 
demographic  risk  adjusters,  intended  to  adjust  for  variations  in  individual  enroUees'  health 
expenditures,  proved  weak  in  explaining  these  differences  (Lubitz,  Beebe,  and  Riley,  1985; 
Newhouse,  1986,  Ash,  et.al.  1989).  But  in  some  cases,  beneficiaries  with  greater  need  for 
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services  might  be  attracted  to  HMOs  oflfering  little  or  no  monthly  premiums,  coverage  of  regular 
Medicare  co-pays  and  deductibles,  and  additional  benefits  not  covered  under  Medicare  fee-for- 
service  (FFS)  such  as  outpatient  prescription  drugs.  To  address  these  problems,  the  BBA 
mandates  implementation  of  health  status  risk  adjusters  as  a  substitute  for  demographic  factors. 

Selection  bias.  What  is  the  evidence  for  selection  bias  in  the  Medicare  risk  program? 
Studies  examining  relative  health  status  and  expenditures  of  Medicare  HMO  enroilees  versus  fee- 
for-service  beneficiaries  began  even  prior  to  national  implementation  of  the  Medicare  risk 
program.'  Research  evaluating  Medicare  HMO  demonstrations,  begun  in  the  early  1980's  in 
preparation  for  the  risk  program,  raised  questions  about  the  accuracy  of  capitated  payments  that 
were  adjusted  using  demographic  factors  only  (Eggers  and  Prihoda,  1982;  Lubitz,  Beebe,  and 
Riley,  1985).  Subsequent  evaluations  of  the  national  risk  program  (funded  by  HCFA  and 
conducted  by  Mathematica  Policy  Research  (MPR))  found  that  HMO  enroilees  had  substantially 
lower  reimbursements  during  the  two  years  prior  to  enrollment  than  non-enroUees  after  adjusting 
for  demographic  risk  factors  used  in  the  AAPCC  payments  (Hill  and  Brown,  1990).  MPR 
estimated  that  due  to  selection  bias,  even  taking  into  account  the  5  percent  discount  on  the 
AAPCC  already  in  effect.  Medicare  payments  were  an  average  of  5  .7  percent'  higher  than  they 
would  have  been  if  the  HMO  beneficiaries  had  remained  in  fee-for-service.  Without  the  5  percein 
cut  for  efficiency,  the  payments  would  have  been  1 1.3  percent  too  high  (Brown,  et.  al.,  1993). 


'  The  Medicare  risk  program,  also  known  as  the  TEFRA  risk  program,  was  mandated  as  a  result  of  the  Tax 
Equity  and  Fiscal  Responsibility  Act  (TEFRA)  of  1 982.  This  federal  law  created  the  current  risk  and  cost  contract 
provisions  under  which  health  plans  contract  with  HCFA,  and  which  define  the  primary  and  secondary  coverage 
responsibilities  of  the  Medicare  program. 


6 


Numerous  other  studies  conducted  over  the  last  decade  have  contributed  additional 
evidence  of  selection  bias  using  a  number  of  alternative  analytical  measures.  pre-enroUee  use  and 
costs,  mortality  rates,  self-reported  health  status,  functional  status,  and  health  assessment 
measures  of  new  HMO  "joiners  "  (  Riley,  Lubitz,  and  Rabey,  1991;  Physician  Payment  Review 
Commission,  1996;  Riley  et.  al.  1996;  Ingber,  1998).  HCFA  internal  studies  of  new  Medicare 
managed  care  enroUees  projected  average  plan  payment  reductions  for  this  group  of  between  9 
and  1 8  percent,  depending  on  whether  an  inpatient  or  comprehensive  risk  adjustment  model  is 
applied.  Though  the  magnitude  of  selection  bias,  and  resulting  estimated  overpayment,  varies 
between  5  and  20  percent,  the  general  conclusion  is  the  same.  Medicare  HMO  enrollees,  on 
average,  are  healthier  than  beneficiaries  remaining  in  FFS  controlling  for  the  demographic  factors 
used  in  AAPCC-based  payments.  Two  published  studies  have  found  no  evidence  of  selection 
bias.  However,  one  of  these  studies  was  based  only  on  data  fi-om  two  counties  in  Minnesota, 
known  to  be  particularly  unrepresentative  (Dowd,  et.  al.,  1996).  The  other  was  based  on  a  very 
small  sample  of  Medicare  managed  care  beneficiaries  (Rodgers  and  Smith,  1996).  The 
preponderance  of  evidence  suggests  that  Medicare  HMO  enrollees  are,  at  least  on  average, 
healthier  and  therefore  less  costly  than  FFS  beneficiaries  of  the  same  age  and  sex. 

Risk  Adjustment  Research:  HCFA-sponsored  research  to  develop  improved  risk  adjusters 
for  Medicare  managed  care  payment  began  almost  immediately  following  the  early  selection  bias 
findings  The  main  focus  of  this  early  research  was  based  on  the  assumption  that  an  individual's 
health  spending  was  related  to  diagnosed  illnesses.  Based  on  this  idea,  research  focused  on  using 
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the  diagnosis  codes  found  on  fee-for-service  claims  to  explain  variation  in  health  spending  among 
individuals.  But  initially,  diagnosis  coding  of  claims  was  incomplete.  The  earliest  risk  adjustment 
work  was  based  on  prior  use  of  services,  but  suffered  from  a  lack  of  diagnostic  information. 
Medicare  claims  data  of  the  eariy  1980's  (Lubitz,  et.  al.,  1985)  provided  researchers  with  some 
information  on  what  services  were  provided,  but  not  why.  The  implementation  of  prospective 
payment  for  hospitals  vastly  in^roved  the  diagnostic  information  available  on  hospital  bills.  As  a 
result,  the  next  phase  of  work  focused  on  inpatient  diagnoses  as  predictors  of  future  health  status. 
"Diagnostic  Cost  Groups"  (DCGs)  models  were  developed  based  on  the  premise  that,  combined 
with  demographic  factors,  predictable  health  expenditures  were  related  to  hospitalizations  (Ellis 
and  Ash,  1988;  Ellis  and  Ash,  1989). 

As  reporting  of  diagnoses  became  better  on  other  types  of  claims,  the  next  refinement  of 
risk  adjustment  research  took  the  logical  step  of  combining  both  ambulatory  and  in-patient  service 
use  information  in  order  to  improve  explanatory  power  in  predicting  total  expenditures.  The 
research  also  focused  on  systems  that  avoid  direct  measures  of  prior  utilization,  expenditures,  or 
procedures.  Risk  adjustment  systems  that  use  direct  measures  bring  undesirable  incentives  for 
increased  utilization  or  particular  modes  of  practice,  and  are  better  for  retrospective  profiling 
rather  than  for  payment  applications.  Because  HCFA's  primary  interest  in  risk  adjustment  at  this 
point  was  for  reform  of  managed  care  payment  systems,  funded  research  used  diagnoses  as  the 
primary  measure  of  health  status. 


By  1991,  HCFA  had  begun  receiving  reliable  diagnoses  on  physician  claims  and,  as  a 
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result,  risk  adjustment  development  work  was  vigorously  pursued.  Two  main  directions  were 
taken:  models  based  on  Diagnostic  Cost  Group  (DCG)  methodologies  and  models  based  on 
Ambulatory  Cost  Group,  now  Adjusted  Clinical  Group  (or  ACGs)  systems.  In  the  case  of  DCG- 
based  models,  the  major  challenge  was  the  incorporation  of  outpatient  and  physician  services  into 
the  inpatient-based  original  methodology.  Conversely,  the  ACG  models  required  integration  of 
inpatient  services  to  the  original  ambulatory  care  basis  of  the  method. 

DCG-based  models  were  developed  by  a  consortium  of  researchers  at  Boston  University, 
Health  Economics  Research  and  Harvard  University  School  of  Medicine,  and  resulted  in  the 
Principal  In-patient  (PIP-DCG)  and  Hierarchical  Co-existing  Conditions  (HCC)  models  (Ellis,  et 
al.,  1996,  Pope,  et.  al.,  1997).  Research  to  refine  the  original  inpatient  diagnosis  driven  DCG 
model  was  also  conducted  by  the  Boston/HER/Harvard  consortium;  the  latest  refinement  is  the 
PIP-DCG  risk  adjuster.  Parallel  developmental  research  to  expand  ACG-based  risk  adjusters  was 
also  conducted  by  researchers  at  Johns  Hopkins  University  and  Lewin  (Weiner,  et.  al.,  1996a; 
Weiner,  at  al.,  1996b).  Two  new  versions  developed  fi"om  the  original  ACG  model  are  now 
available:  the  ADG-HosDom  model  uses  ambulatory  and  hospital  diagnoses  as  well  a  category  of 
diagnoses  with  over  50%  hospital  admission  rates;  the  ADG-MDC  model  usfes  ambulatory 
diagnoses  and  a  count  of  hospital  admissions  by  their  major  diagnostic  categories.  The  ACG  and 
DCG  models  were  developed  to  prospectively  adjust  payments  (i.e.  use  diagnostic  information, 
fi'om  year  one  to  adjust  payments  in  the  next  payment  year.) 

In  most  of  the  encounter  based  risk  adjustment  methods  HCFA  has  developed,  the  risk 
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adjustment  models  can  be  calibrated  to  estimate  expenditures  in  two  ways:  prospectively  and 
concurrently.  Concurrent  models  are  typically  developed  for  health  status  adjustments  in  research; 
however,  these  applications  could  be  applied  to  a  concurrent  payment  system.  What  are  the 
differences  between  prospective  and  concurrent  risk-based  payment  models?  In  the  prospective 
models,  diagnoses/conditions  from  a  base  year  are  used  to  estimate  future  year  payments.  By  their 
nature,  prospective  models  rely  on  conditions  that  have  future  cost  implications.  For  example,  in 
prospective  models,  diagnoses  related  to  many  cancers  have  strong  importance  since  a  person 
who  is  diagnosed  with  serious  cancer  in  year  one  is  likely  to  use  many  health  services  in  year  two. 
In  this  sense,  prospective  risk  adjustment  models  base  payments  on  predictable  variations  in  costs 

Concurrent  models  use  current  year  diagnoses/conditions  to  estimate  current  year 
payments.  These  models  use  all  conditions  identified  in  the  payment  year,  whether  they  are 
randomly  occurring  or  predictable.  For  example,  in  a  concurrent  risk  adjuster  model,  an 
individual  hospitalized  for  an  appendectomy  will  be  placed  in  a  moderate  risk  category,  since  this 
hospitalization  had  a  significant  impact  on  the  individual's  current  year  expenditures.  Under  a 
prospective  model,  hospitalization  for  an  appendectomy  is  not  predictive  of  the  next  year's 
expenditures,  and  therefore  this  diagnosis  would  have  little  impact  on  a  prospectively  determined 
risk  score.  Therefore,  a  hospital  based  concurrent  model  would  be  akin  to  a  DRG-model  and 
move  closer  to  a  fee-for-service  system  because  of  the  dominant  effect  of  the  hospital  stay. 

HCFA  is  proposing  a  prospective  model  for  implementation  for  a  number  of  reasons. 
First,  prospective  models  have  been  recommended  by  researchers  and  actuaries  as  having  fewer 
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incentives  for  gaming  because  they  predict  future  costs  rather  than  reward  behavior  (Dunn,  et 
al.,1996).  Second,  prospective  models  establish  final  payment  rates  3-4  months  into  the  payment 
year  (assuming  a  3  month  data  lag):  much  sooner  than  concurrent  models  (for  which  final 
payment  rates  are  not  known  until  3-4  months  after  the  end  of  the  payment  year).  Feedback  fi-om 
the  managed  care  industry  suggest  that  plans  have  a  preference  for  knowing  final  rates  as  soon  as 
possible.  Finally,  prospective  models  place  greater  payment  weights  on  diagnoses  associated  with 
chronic  illnesses,  which  seems  more  consistent  with  the  health  care  management  approach  of 
managed  care. 

Although  encounter  data  based  risk  adjusters  became  a  primary  focus  of  HCFA  sponsored 
research,  alternatives  were  also  sought.  As  one  alternative,  HCFA  sponsored  research  on  survey- 
based  risk  adjusters  (sometimes  also  known  as  fiinctional  status  adjusters).  These  rely  on  survey 
information  fi-om  beneficiaries  rather  than  encounter  data  (Gnienberg,  et  al,  1996;  Pope,  1997; 
Kane,  et.  al.,  1998).  These  models  are  based  on  research  demonstrating  that  an  individual's 
perception  of  his/her  own  health,  estimates  of  their  fiinctional  status  (measured  by  Activities  of 
Daily  Living  (ADLs)  and/or  Independent  Activities  of  Daily  Living  (L\DLs)),  and  limited  self- 
reported  clinical  diagnoses  are  highly  predictive  of  fiiture  health  care  expenditures  (Ware,  et.  al. 
1995;  Gnienberg,  et.  al.,  1989).  While  they  do  not  require  encounter  data,  implementation  of 
payment  systems  based  on  survey-based  models  require  surveys  of  beneficiaries.  Such  surveys 
are  quite  costly.  Also,  survey  data  is  (by  it's  nature)  self-reported  information,  and  is  more  prone 
to  error  on  the  reporting  of  medical  history  and  other  factors  than  claims-reported  information. 
Refined  fiinctional  status/survey  based  risk  adjuster  models  specifically  for  Medicare  payment  are 
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still  under  development.  One  model  of  functional  status  adjusted  payment  will  be  tested  in  the 
payment  system  for  the  Second  Generation  Social  HMO  demonstration.^ 

Though  much  of  the  risk  adjustment  development  work  funded  by  HCFA  was  focused  on 
the  Medicare  population,  and  intended  for  potential  use  in  refining  the  Medicare  HMO  payment 
system,  research, was  also  encouraged  and  funded  by  HCFA  to  develop  risk  adjusters  for  target 
beneficiary  populations,  and  for  non-beneficiary  populations.  In  many  cases,  risk  adjustment 
development  outside  of  Medicare  was  prompted  by  various  national  health  care  reform  efforts 
(during  both  the  Bush  and  Clinton  Administrations),  in  which  fears  of  uneven  selection  against 
various  health  risk  pooling  organizations  was  seen  as  a  major  potential  problem.  To  meet  the 
policy  demands  of  national  health  care  reform  proposals,  HCFA  funded  the  development  of 
encounter  based  risk  adjustment  models  specifically  for  the  under  age-65  population  (Carter, 
1997;  Ash,  et.  al.,1997).  In  addition  to  reform  related  work,  research  to  develop  risk  adjusters 
specifically  for  vulnerable  populations  was  also  pursued,  though  in  most  cases  only  partially 
funded  by  HCFA.  These  research  efforts  have  developed  risk  adjusters  for  mental  health  services 
(Frank,  1997),  for  children  (Newhouse,  et.  al,  1993),  and  the  disabled  (Kronick,  1997).  More 
detailed  descriptions  of  the  development  of  risk  adjustment  methodologies  for  the  Medicare 
population,  as  well  as  related  HCFA  demonstration  projects,  can  be  found  in  a  HCFA  staff- 
authored  article  (Greenwald,  et.  al,  1998). 


^  The  Second  General  Social  HMO  demonstration,  also  known  as  SHMO 11,  is  intended  to  test  an  alternative 
managed  care  delivery  system  for  Medicare  beneficiaries,  some  of  whom  may  be  nursing  home  certifiable.  Under  this 
project,  annual  assessments  of  beneficiaries'  medical  conditions  and  functional  status  are  used  both  for  care  planning, 
and  as  part  of  payment  rate  setting  for  each  enrollee. 
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Actuarial  Alternatives  to  Risk  Adjusment:  HCFA  also  funded  research  to  develop  non-risk 
adjustment  improvements  to  the  AAPCC  (Wrightson,  et  al.,  1996).  The  approaches  considered 
included  risk  sharing,  partial  capitation,  reinsurance,  experience  rating,  and  an  approach  that  sets 
different  rates  for  new  enrollees  to  managed  care.  HCFA  offered  risk  adjustment,  as  well  as  these 
alternatives,  to  health  plans  in  the  Medicare  Choices  demonstraiton  program  (Greenwald,  et  al., 
1998).  While  there  was  initial  interest  in  the  risk  sharing  and  other  actuarial  approaches,  this 
interest  faded  once  the  implementation  details  were  negotiated  and  plans  realized  that  rates  are 
reduced  to  fund  the  risk  sharing  pools  and  HCFA  was  not  willing  to  pursue  cost-based 
approaches.  Plan  interest  in  partial  capitation  also  diminished  once  plans  realized  that  Medicare 
would  only  cover  Medicare-covered  services  without  large  administrative  mark-ups  for  the  fee- 
for-service  based  share  of  partial  ci^)itation  payments. 

Choosing  a  Risk  Adjustment  Method  for  Medicare 

A  large  amount  of  theoretical  research  has  been  conducted  aimed  at  developing  health 
status  risk  adjusters  for  the  Medicare  population.  But  by  what  standards  can  one  method  be 
chosen  over  another  for  implementation?  The  two  standards  HCFA  used  in  assessing  risk 
adjustment  methods  were:(l)  model  performance  and  (2)  data  availability.  In  the  development  of 
risk  adjusters,  the  "performance"  of  various  models  has  typically  been  measured  by  improvements 
in  the  amount  of  explained  variation  in  individual  health  spending.  The  demographic  risk  adjusters 
currently  used  in  Medicare  risk  program  payment  explain  about  1  percent  of  variation  in  expectea 
spending  among  individual  beneficiaries.  This  is  considered  pretty  poor.  But  what  is  considered 
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"good"  performance  of  a  risk  adjustment  methodology?  Based  on  previous  research,  20  percent 
is  generally  considered  the  current  upper  bound  of  explainable  variation  for  the  Medicare 
population;  the  rest  may  simply  be  random  or  unforeseeable,  such  as  expenditures  related  to 
accidents  (Newhouse  et.  al.  1989). 

If  explaining  20  percent  of  variation  in  expected/predictable  expenditures  is  considered  the 
best  likely  to  be  achieved,  then  progress  of  risk  adjusters  has  been  considerable.  Explained 
variation  is  measured  by  the  "R-square"  statistic.  Current  encounter  data  based  models  such  as  the 
PIP  DCG,  the  more  complex  HCC  DCG  model,  and  the  alternative  ACG  models,  have  R-sqUared 
statistics  between  6  and  9  percent.  Survey  based  models,  such  as  those  developed  by  Gruenberg 
(1996),  have  achieved  R-squares  of  about  6  percent  for  the  non-institutionalized,  aged  Medicare 
population  and  about  4  percent  for  all  Medicare  beneficiaries.  This  may  not  seem  very  successful 
though  these  figures  represent  between  30  and  45  percent  of  the  variation  considered  predictable 

While  the  R-square  statistic  is  one  way  to  determine  relative  performance  of  various  risk 
adjustment  methods,  it  is  probably  not  the  most  important.  R-square  statistics  measure  explained 
variation  among  individual  enrollees  —  in  other  words,  how  well  the  models  predict  what  will 
happen  to  individuals.  In  an  insurance  application,  a  more  relevant  measure  is  how  well  the  mode! 
works  for  groups.  While  managed  care  plans  may  well  be  interested  in  how  well  these  models 
predict  risk  scores,  and  hence  payment,  for  some  individuals,  their  management  of  risk  is  based  on 
revenues  for  groups. 
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HCFA  has  therefore  placed  greater  emphasis  on  assessing  the  performance  of  models 
using  predictive  ratios.  Predictive  ratios  for  groups  are  the  sum  of  expected  expenditures  for  all 
individuals  in  that  group  as  predicted  by  the  risk  adjuster  model,  divided  by  the  sum  of  actual 
expenditures  observed  for  all  individuals  in  the  group  for  the  year.  Comparative  information  on 
the  performance  on  various  risk  adjustment  models,  according  to  predictive  ratios,  is  listed  in 
Table  1 . 1  at  the  conclusion  of  this  chapter.  A  predictive  ratio  of  1 .0  represents  a  perfect 
prediction  of  actual  expenditures  for  a  group.  Ratios  under  1 .0  indicate  under-predicted  costs; 
ratios  over  1 .0  indicate  over-prediction.  HCFA  evaluated  predicted  ratios  mainly  for  atypical 
groups.  For  large,  random  groups  of  beneficiaries,  even  the  demographic  factors  of  the  AAPCC 
system  predict  well.  Comparisons  of  predictive  ratios  for  different  models  are  more  interesting  for 
multiple  draws  of  small,  random  groups  and  biased  groups,  such  as:  individuals  with  high  versus 
low  health  expenditures  and  groups  of  people  with  particular  diseases.  Analysis  of  predictive 
ratios  in  the  context  of  applied  risk  adjustment  is  particularly  important  since  some  HMOs 
(particularly  small  ones)  may  not  enroll  a  random  beneficiary  case  mix.  In  those  instances,  the 
risk  adjustment  methodology  must  be  reasonably  accurate,  and  an  improvement  over  the  current 
system.  Performance  of  the  models  based  on  predictive  ratios  has  convinced  many  researchers 
that  current  analytical  models  are  as  good  as  they  are  likely  to  get  using  diagnosis  (data. 

Encounter  data:  The  other  factor  affecting  selection  of  a  risk  adjustment  method  relates  rc 
the  data  required  to  implement  them.  In  regards  to  data  requirements,  currently  available  risk 
adjustment  models  all  require  basic  demographic  information,  such  as  age  and  sex;  this 
information  is  available  for  Medicare  beneficiaries  as  a  part  of  HCFA' s  current  administrative  daia 
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systems.  In  addition  to  demographic  information,  current  risk  adjustment  models  require  either 
diagnostic  information  from  individual  visits  (generally  referred  to  as  "encounter  data")  or 
enroUee-reported  health  status  information  such  as  diagnoses  and  functional  status  limitations 
(often  referred  to  as  "survey  data"  since  the  information  is  collect  through  survey  methods). 
Though  both  survey  and  encounter  based  models  require  significant  new  data  collections, 
encounter  data  is  generally  perceived  as  the  more  data  intensive  approach.  This  "encounter  data 
problem"  was  a  major  reason  why  implementation  or  even  testing  of  risk  adjusted  payment  has 
been  very  slow.  There  has  been  a  great  reluctance  to  mandate  encounter  data,  as  well  as 
uncertainty  as  to  whether  complete  data  are  even  available  from  many  Medicare  HMOs.  Until 
recently,  availability  and  quality  of  encounter  data  obtainable  from  Medicare  HMOs  was 
unknown.  There  is  reason  to  believe  that,  given  recent  advances  in  information  technology,  the 
costs  of  collecting  and  transmitting  the  large  amounts  of  data  necessary  to  implement  risk 
adjustment  have  dropped.  Many  plans  may  also  be  collecting  encounter-type  data  as  a  critical 
tool  in  managing  care,  quality,  and  costs. 

For  implementation  of  risk  adjusted  Medicare+Choice  payments,  availability  of  data 
became  the  binding  constraint  behind  selection  of  a  risk  adjustment  model.  As  noted  previously, 
BB  A  mandates  the  collection  of  inpatient  encounter  data,  with  submission  beginning  in  January 
1998.  The  connection  between  the  collection  of  inpatient  encounter  data  and  risk  adjustment  by 
calendar  year  2000  implies  implementation  of  an  inpatient  data  only  based  system  for  the  first  feu 
years.  Thus,  for  implementation  in  2000,  the  risk  adjustment  method  has  to  rely  on  only  inpatient 
diagnostic  information,  paired  with  administrative  data  already  obtained  as  part  of  HCFA's 
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current  data  systeni. 

Given  the  importance  of  the  collection  of  managed  care  enroUee  data  in  driving  the 
selection  of  Medicare's  risk  adjustment  approach,  it  is  important  to  briefly  describe  HCFA's  data 
collection  process.  More  detailed  information  is  available  as  an  appendix  to  this  chapter. 
Collection  of  managed  care  encounter  data  has  been  viewed  as  a  difficult  undertaking  for  two 
primary  reasons.  First,  as  a  major  new  data  collection  activity,  HCFA  had  to  be  comfortable  that 
it  had  both  the  authority  and  resources  to  carry  out  this  requirement.  Second,  even  with 
appropriate  authority  and  resources,  collection  of  these  data  present  enormous  technical  issues  for 
both  HCFA  and  the  Medicare  managed  care  plans.  Issues  of  authority  and  resources  were  more 
or  less  addressed  through  the  BBA,  which  requires  Medicare  +Choice  organizations  (and  eligible 
organizations  with  risk-sharing  contracts  under  section  1876)  to  submit  inpatient  hospital  data  for 
periods  beginning  on  or  after  July  1,  1997.  Other  data  as  the  Secretary  deems  necessary  may  be 
requested  for  periods  beginning  on  or  after  July  1,  1998.  The  general  approach  for  the  collection 
of  managed  care  encounter  data  was  described  in  the  Medicare  +Choice  regulation.  The 
regulation  also  identified  two  future  dates  for  the  collection  of  other  encounter  data.  That  is, 
hospital  outpatient,  SNF,  home  health,  and  physician  data  will  be  collected  after  October  1,  1999, 
with  all  other  data  collected  on  or  after  October  1,  2000.  A  definite  schedule  for  the  collection  of 
these  data  has  not  yet  been  determined. 

Regarding  the  building  of  the  technical  systems  to  actually  implement  the  mandate,  within 
2  months  of  passage  of  the  BBA,  HCFA  began  to  meet  with  managed  care  and  hospital  industry 
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representatives  over  the  requirement  to  obtain  hospital  inpatient  data,  retroartively  to  July  1, 

1997.  In  these  meetings,  possible  problems  were  identified  that  plans  and  hospitals  were  likely  to 
face  when  attempting  to  recover  data  for  managed  care  enrollees.  As  a  result  of  these 
discussions,  the  process  for  submitting  encounter  data  was  defined  according  to  two  time  periods: 
(1)  the  "start  up  year",  or  hospital  encounter  data  for  discharges  fi^om  July  1, 1997  -  June  30, 

1998,  and  (2)  "ongoing  implementation'*,  or  encounter  data  fi-om  July  1, 1998  forward.  During 
the  start-up  year,  plans  were  allowed  multiple  options  for  data  formation  (including  the  fiiU  UB- 
92  format,  and  a  summary  format),  as  well  as  three  alternatives  for  data  submission  (by  the  plan, 
by  the  hospital,  and  by  a  third  party). 

Encounter  data  received  fi'om  plans  for  the  start  up  year  was  compiled  into  a  data  base  for 
the  purposes  of  risk  adjustment.  This  data  base  was  constructed  by  a  HCFA  contractor,  Fu 
Associates.  Along  with  HCFA  stafi^  the  contractor  reviewed  the  start  up  year  encounter  data  set 
for  patterns  of  submission  that  might  suggest  either  missing  data  or  duplicate  data.  The 
contractor  was  also  responsible  for  linking  data  at  the  enroUee  level.  For  some  beneficiaries,  this 
required  linking  of  data  fi^om  muhiple  plans,  or  combining  FFS  and  plan  data,  to  create  for  each 
managed  care  enrollee  a  complete  year  of  data  encompassing  July  1997  to  Juhe  1998.  In 
addition,  all  enrollees  in  managed  care  were  represented  in  this  data  base,  even  if  no  claims  were 
submitted  by  a  plan  or  plans,  by  their  demographic  information  linked  fi-om  the  HCFA  eligibility 
and  enrollment  files. 

Through  November  1998,  HCFA  received  approximately  1.4  million  claims  fi-om 
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managed  care  plans.  Initial  data  from  the  start-up  year  have  been  used  to  estimate  impacts.  Data 
received  and  processed  through  January  1999  will  be  used  to  provide  plans  with  an  estimate  of 
their  Average  Payment  Rate  (APR),  which  in  turn  wiU  be  used  by  plans  in  the  preparation  of  their 
Adjusted  Community  Rating  Proposal  (ACRP)  for  CY  2000.  These  data  will  not  be  used  for 
payment.  Encounter  data  from  a  subsequent  period  (e.g.,  July  1998  -  June  1999)  will  be  used  in 
determining  risk  adjustment  payments  for  Medicare  +Choice  plans  for  CY  2000. 

The  Principal  In-Patient  Diagnostic  Cost  Group  Model 

Given  the  availability  of  data  limited  to  inpatient  encounters,  the  risk  adjustment  approach 
most  feasible  for  implementation  by  2000  is  the  Principal  In-Patient  (PIP)  Diagnostic  Cost  Group 
(DCG)  model,  or  the'^'PEP-DCG."  Given  the  limitation  of  an  inpatient-only  risk  adjustment 
approach  (which  will  be  discussed  in  greater  detail  in  this  report),  HCFA  views  implementation  of 
the  PEP-DCG  model  as  an  interim  step  in  the  development  of  risk  adjusted  Medicare+Choice 
payments.  As  the  collection  of  full  encounter  data  (i.e.  diagnoses  collected  for  all  sites  of  service  i 
becomes  feasible,  HCFA  proposes  to  replace  the  PIP  DCG  methodology  with  a  comprehensive 
risk  adjustment  model.  This  longer  term  approach  will  be  discussed  more  fully  in  Chapter  5. 

Briefly,  under  the  PIP  DCG  model,  diagnostic  codes  from  inpatient  encounter  data  are 
used  to  place  individuals  in  one  of  1 5  diagnosis-based  payment  groups,  each  corresponding  to  a 
range  of  expected  health  expenditures.  Although  there  are  a  small  number  of  groups,  hundreds  of 
hospital  based  diagnoses  are  contained  in  these  groups.  Individuals  are  assigned  to  a  single  PIP- 
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DCG  group  based  on  the  principal  diagnosis  they  experienced  in  that  year  that  has  the  greatest 
fijture  cost  implications.  The  model  also  uses  age,  sex,  original  reason  for  Medicare  eligibility 
(disability)  and  entitlement  to  state  payments  for  Medicaid,  to  derive  a  predicted  payment.  These 
factors  are  used  for  enroUees  who  are  not  assigned  to  an  inpatient  diagnostic  group.  Because  this 
model  was  developed  and  calibrated  using  a  year  of  inpatient  diagnoses,  a  full  year  of  data  is 
essential  for  reliable  estimates.  The  model  is  also  prospectively  based;  in  other  words,  base  year 
inpatient  diagnoses  are  used  in  the  model  to  predict  future  payment  year  health  expenditures. 

The  PIP  DCG  risk  adjustment  model  is  a  refinement  of  the  early  DCG  risk  adjuster 
developed  by  Boston  University,  and  tested  by  HCFA  in  the  DCG  demonstrations  of  the  early 
1990's.  The  main  difference  between  the  PIP  DCG  and  the  former  DCG  model  is  a  more  refined 
sorting  algorithm  using  a  wider  range  of  diagnoses  and  a  few  more  diagnosis  cost  categories 
(currently  15  instead  of  10).  HCFA  has  also  re-calibrated  this  prospective  PIP-DCG  model  using 
1995  hospital  diagnoses  to  predict  1996  actual  Medicare  expenditures.  More  detail  on  the  PIP 
DCG  model  proposed  for  year  2000  risk  adjustment  implementation  will  be  presented  later  in 
Chapter  2  of  this  Report. 

In  practice,  the  PIP  DCG  model  simply  adds  one  dimension  to  the  current  payment  system 
in  the  following  way:  when  a  managed  care  plan  enrolls  a  Medicare  beneficiary  today,  they  . 
forward  the  information  to  HCFA,  and  they  receive  a  confirmation  of  the  information  necessary  to 
establish  the  appropriate  demographic  factor:  county  of  residence,  age ,  gender,  and  eligibility 
category.  Payment  is  then  determined  by  muhiplying  the  factor  times  the  appropriate  county  rate 
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book  amount  Under  PIP  DCG  risk  adjustment,  an  additional  step  is  required  for  HCFA.  After 
plans  submit  hospital  encounter  data,  HCFA  will  use  this  information  along  with  its  records  on  fee 
for  service  use,  to  determine  the  appropriate  risk  cell  for  each  beneficiary.  Essentially  this  requires 
a  look-up  table  of  inpatient  principal  diagnoses  associated  with  each  risk  cell.  When  the  plan 
forwards  enrollment  information  to  HCFA,  HCFA  in  turn  sends  the  plan  the  appropriate  risk  cell 
information,  verification  of  the  demographic  data,  as  well  as  the  resultant  payment  factor. 
Payment  is  then  determined  by  multiplying  the  individual  risk  factor  times  the  appropriate  county 
rate  book  amount. 

As  different  as  this  system  for  risk  adjustment  may  appear,  Medicare  is  pursuing  aspects 
of  payment  approaches  already  implemented  by  a  number  of  States  and  private  groups.  The  next 
section  of  this  chapter  will  highlight  other  relevant  public  and  private  sector  experiences  with  risk 
adjusted  payments. 

State  and  Private  Sector  Experiences  in  Health  Status  Risk  Adjustment 

Because  health  status  risk  adjustment  is  evolving,  there  was  limited  experience  fi"om  which 
Medicare  could  draw  upon  in  proposing  a  model  for  the  Medicare+Choice  program.  Still,  health 
status  risk  adjusters  are  gaining  acceptance  as  capitated  delivery  approaches  increase  in  public 
sector  programs.  Twelve  states  use  some  risk  adjustment  mechanism  to  adjust  premiums  for  their 
state  employee  health  programs  (Lewin-VHI,  1995).  Capitated  payment  systems  in  state  Medicaic 
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1115  waivers  all  use  some  variant  of  risk  adjustment.  Common  elements  of  these  payment 
approaches  are  assessed  below,  after  which  the  case  studies  are  presented. 

Common  Elements  of  Other  Risk  Adjustment  Systems 

Refined  risk  adjustment  methodology.  A  number  of  new  and  existing  capitated  programs 
that  originally  applied  demographic-only  risk  factors  (similar  to  the  pre-BBA  adjusters  applied  as 
part  of  the  AAPCC  methodology)  are  now  moving  towards  more  sophisticated  diagnosis-based 
models,  such  as  variants  of  the  DCGs  and  the  Hopkins  ACG.  For  these  other  programs,  their 
rationale  for  this  change  is  the  same  as  for  Medicare;  demographic-only  adjusters  proved 
inadequate,  and  diagnostic-based  models  offer  significant  improvement  in  accuracy.  For  example, 
the  Washington  Health  Care  Authority  and  the  Minneapolis  Buyers  Health  Care  Action  Group 
(BHCAG)  have  substituted  their  former  demographic-only  risk  adjustment  factors  with  some 
version  of  a  demographic  plus  diagnostic/claims  type  ^stem.  The  proposed  Medicare+Choice 
program  similarly  moves  towards  a  more  a  sophisticated  risk  model,  the  PIP-DCG,  which  uses 
inpatient  diagnosis  and  demographic  information  to  classify  patients  into  risk  groups,  and  will 
move  to  a  more  comprehensive  model  over  the  next  4  to  5  years. 

Plan  submitted  encounter  /  claims  data.  To  implement  many  of  these  more  sophisticated 
models,  plans  must  submit  data  at  the  individual  member  level.  The  more  sophisticated  the  risk 
model,  the  greater  the  data  requirements.  Of  the  case  studies  presented  here,  all  payers  required 
enrollee  data  from  plans,  ranging  fi-om  basic  demographic  to  all  claims  data,  as  in  the  Maryland 
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HealthChoice  program  (inpatient,  outpatient,  physician,  and  pharmacy).  The  reliability  of  plan 
submitted  data  has  prompted  several  systems  to  use  an  abbreviated  data  collection  form,  which 
has  also  resulted  in  the  use  of  less  sophisticated  risk  adjuster  models.  The  Medicare+Choice 
program  currently  requires  only  the  submission  of  inpatient  encounter  data,  although,  a  full  model 
risk  adjuster  model  (which  HCFA  plans  to  move  toward  in  the  future)  will  require  additional 
claims  data. 

Payer  provided  stop  loss  insurance.  Stop  loss  insurance  has  been  used  by  several  payors 
including:  MinnesotaCare,  Maryland  HealthChoice,  and  the  Minneapolis  Buyers  Health  Care 
Action  Group.  Under  this  arrangement,  rates  are  reduced  by  the  actuarial  value  of  the  stop  loss 
insurance  provided  by  the  payer.  In  the  Maryland  HealthChoice  program,  stop  loss  coverage  is 
provided  for  individual  annual  hospital  inpatient  care  costs  in  excess  of  $50,000  (threshold  in  the 
initial  year)  and  the  plans  are  responsible  for  10%  of  the  costs  in  excess  of  the  threshold.  This 
arrangement  gives  the  plans  an  economic  incentive  to  manage  the  care  even  with  the  stop  loss 
insurance  in  effect.  A  variation  of  this  concept  is  the  adjustor  for  low  enrollment  size,  which  is 
used  in  the  Colorado  Medicaid  payment  system.  The  proposed  Medicare+Choice  does  not 
provide  stop-loss  coverage  or  make  any  adjustment  for  plan  size. 

A  phase  in  period  Phase  in  periods  have  been  used  where  extreme  redistribution  of 
payments  is  forecast.  For  the  Washington  Health  Care  Authority,  the  transition  policy  for  1998 
was  a  2  percent  corridor  around  the  demographic  payment.  Risk  based  payments  which  fell  into 
this  plus/minus  2  percent  corridor  were  not  modified.  Risk  based  payments  outside  this  corridor 
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were  subject  to  the  floor  or  ceiling  2  percent  amounts.  Medicare  will  also  use  a  phase  in,  or 
transition  period,  which  will  be  described  later  in  Chapter  3  of  this  Report. 

Service  carve  outs.  In  some  programs,  certain  services  are  "carved  out"  of  the  capitated 
rates,  particularly  mental  health.  The  Maryland  HealthChoice  Medicaid  program  has  a  mental 
health  carve  out.  The  Medicare+Choice  proposed  risk  adjustment  model  has  no  service  carve 
outs. 

Case  Sttidie?  of  Selected  ?Mq  Sector  Prpsrams 

State  employee  health  plans:  The  Washington  Health  Care  Authority  (HC  A)  is  a  cabinet 
level  agency  in  the  Washington  State  government  that  purchases  health  benefits  for  450,000 
public  employees,  retirees,  and  Basic  Health  enrollees  using  a  competitive  approach.  Managed 
care  plans  bid  a  capitated  rate  for  a  standard  benefit  package.  After  an  open  enrollment  period, 
the  demographic  characteristics  (age/gender/member  status/retiree  status/COBRA  status)  of  each 
plan's  enrollees  are  used  to  retroactively  adjust  final  plan  payments.  A  demographic  model  has 
been  used  to  adjust  payments  to  health  plans  since  1988.  Each  risk  category  has  a  weight,  which 
when  aggregated  by  the  number  of  enrollees  and  summed  across  all  risk  cells,  results  in  the  final 
payment.  Health  status  adjusters,  using  a  13  category  DCG  model,  are  scheduled  to  fully  replace 
demographic-only  risk  factors  by  the  year  2000  after  a  2  year  phase-in  period.  This  DCG  based 
model  uses  both  inpatient  and  ambulatory  diagnostic  information  collected  in  the  form  of 
encounter  data.  Encounter  data,  submitted  by  plans,  was  used  to  compute  the  health  status 
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adjustment  weights  at  the  start  of  the  transition  year,  1998.  These  weights,  which  were  computed 
from  24  month  old  data,  are  being  refined  for  the  year  2000  phase  out  of  demographic-only 
adjustors.  Health  plans  will  receive  a  concurrent  retroactive  payment  for  the  enroUee 
characteristics  in  a  given  plan  year,  based  upon  the  final  weights. 

While  information  is  not  yet  available  on  the  first  phase  implementation  of  health  status 
adjusted  payments,  HCA  simulated  its  payment  compared  to  the  demographic-only  adjustment 
model.  A  fiiUy  phased-in,  hypothetical  health  status  adjusted  model  would  generate  significant 
changes  in  payments,  compared  to  the  existing  demographic  model.  Data  quality  problems  were 
blamed  for  some  of  the  wide  redistributional  effects.  To  minimize  the  redistribution  and  to  allow 
more  time  for  health  plan  to  build  and  improve  their  data  collection  system,  a  2  year  phase-in 
period,  to  the  year  2000,  was  considered  essential  (Wilson,  et  al.,  1998). 

State  purchasing  cooperatives.  The  California  Health  Insurance  Plan  (HIPC)  was 
established  by  a  1992  California  statute  enabling  the  establishment  of  a  small  group  purchasing 
pool.  The  concept  was  to  give  small  employers  market  power  that  paralled  that  of  larger  plans. 
Risk  adjustment  was  used  to  promote  access  by  minimizing  the  risk  of  loss  by  participating  plans, 
which  could  result  from  adverse  selection.  Plans  negotiated  capitated  contracts  with  HIPC,  which 
would  later  be  adjusted  for  enrollee  risk  factors.  These  initial  risk  adjustors  included:  gender, 
family  size,  and  a  simplified  health  status  measure  based  on  inpatient  data.  After  a  risk  assessmem 
of  the  HIPC  enrollees,  plans  with  risk  characteristics  higher  or  lower  than  a  5%  corridor  received 
retroactive  settlements  Plans  within  the  risk  corridor  received  no  adjustment. 

25 


The  Minneapolis  Buyers  Health  Care  Action  Group  (BHCAG)  offers  an  example  of  a 
more  complex  risk  adjusted  payment  system.  The  BHCAG  contracts  with  plans  to  provide 
capitated  products  to  its  250,000  covered  lives.  Participating  plans  bid  to  provide  standardized 
packages  of  services.  After  an  enrollment  period,  the  bids  are  retroactively  adjusted  using  the 
Hopkins  Adjusted  Clinical  Groups  or  ACGs.  The  ACG  model  requires  both  inpatient  and 
ambulatory  encounter  data.  Each  quarter,  the  adjusted  rates  for  a  rolling  12  month  period  are 
compared  to  the  actual  fee  for  service  payments  and  an  adjustment  is  made  in  the  following 
quarter.  Administrative  costs,  out  of  network  claims,  and  catastrophic  claims  (90%  of  hospital 
costs  (inpatient/outpatient)  above  $30,000)  are  excluded  from  the  capitated  system  and 
retroactive  adjustments,  since  these  costs  are  paid  by  other  mechanisms  (Knutson,  et  al.,  1998). 

State  Medicaid  Programs.  The  State  of  Maryland's  risk  adjusted  payment  system  is 
closest  conceptually  to  the  proposed  model  for  Medicare+Choice.  In  July  1997,  Maryland  began  a 
six  month  phase  in  of  a  managed  care,  capitated  approach  to  pay  for  the  health  services  of 
approximately  84%  of  the  Medicaid  beneficiaries  in  its  HealthChoice  program.  Populations 
excluded  from  the  system  include  the  dually  eligible,  very  high  cost  beneficiaries,  and 
institutionalized  beneficiaries  who  are  treated  in  chronic  and  long  term  rehabilitation  hospitals  and 
nursing  homes.  Care  is  provided  by  HMO's  and  Managed  Care  Organizations  (MCO's),  which 
receive  a  monthly  capitated  amount  to  cover  all  medical  care  of  each  beneficiary.  Mental  health 
care  was  carved  out  of  the  rates  and  is  provided  as  a  separate  specialty  managed  FFS  dehvery 
system.  Beneficiaries  have  a  30  day  period  to  select  an  HMO  or  MCO,  after  which  time  they  will 
be  automatically  assigned  to  a  plan.  They  may  disenroU  at  any  time  for  cause  and  may  change 
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plans  during  the  annual  open  election  period. 

In  Maryland,  capitated  rates  were  established  in  the  first  year  as  a  fee  for  service  (FFS) 
equivalency  and  were  not  competitively  bid.  MCO's  and  HMO's  are  required  to  spend  at  least 
80%  of  the  rate  on  medical  services  (to  be  increased  to  85%  after  1997).  Consequently,  they 
must  annually  report  their  profit  and  losses  on  the  Medicaid  business.  If  the  medical  service  ratios 
are  less  than  required,  the  State  may  adjust  the  rates.  Health  plans  must  submit  patient  level 
encounter  data  (inpatient,  outpatient,  physicians,  pharmacy)  to  the  State,  which  compiled  a  patient 
level  data  base  to  determine  risk  cell  payments  (State  of  Maryland,  1996).  The  FFS  data  was 
adjusted  to  reflect.'l)  the  provision  of  stop  loss  insurance,  2)  a  mental  health  carve-out,  3) 
projected  managed  care  savings  of  10%,  4)  eliminated  marketing  cn<^s,  and  5)  supplemental  care 
carve  outs  for  labor  and  delivery,  neonates,  and  AIDS  patients.  In  the  second  year,  the  rates 
exclude  teaching  (GME  and  IME)  costs,  since  they  will  be  paid  directly  by  Maryland  Medicaid  to 
the  teaching  hospitals 

For  beneficiaries  with  less  than  6  months  claims  experience  and  without  an  AIDS 
diagnosis,  the  capitated  rates  were  assigned  to  one  of  44  payment  cells  using  only  demographic  - 
factors  (age  /  gender  /  location:  Baltimore,  all  other  areas)  and  health  status  (disabled/ AFDC- 
like)  Beneficiaries  with  6  months  or  more  claims  experience  were  assigned  a  health  status  risk 
category  using  the  Johns  Hopkins  ACG  classification  system.  In  this  grouping  scheme,  the  44 
demographic  and  health  status  categories  are  replaced  with  17  ACG  categories.  Age,  location, 
and  gender  drop  fi-om  the  risk  adjustment  scheme.  The  ACGs  arie  grouped  into  17  Resource 
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Adjusted  Categories  (RACs)  with  9  representing  AFDC  like  patients  and  8  representing  disabled 
patients.  A  person  with  an  AIDS  diagnosis  is  assigned  to  a  payment  cell  differentiated  only  by 
location.  In  the  second  year  of  the  Section  1115  waiver,  the  number  of  rate  cells  increased  by  one 
disabled  RAC  category  (CHPDM,  1998). 

In  its  second  year  of  operations,  the  Maryland  HealthChoice  plan  described  itself  as 
following  the  HCFA  model.  Many  attributes  are  similar,  including  the  use  of  a  sophisticated  risk 
model,  the  use  of  demographic  only  data  for  enrollees  lacking  claims  experience,  the  absence  of 
negotiation  or  bidding  by  plans,  and  the  differentiation  of  the  rate  cells  by  location.  There  are 
several  differences."  Participation  in  the  plan  is  mandatory  for  eligible  beneficiaries,  although  they 
do  have  a  choice  of  plan  providers.  Stop  loss  insurance  is  used  to  protect  plans  f^om  catastrophic 
losses.  With  a  great  number  of  similarities  to  the  federal  program,  the  experience  in  Maryland 
may  portend  the  direction  of  a  health  status  risk  adjustment  model  at  the  national  level. 

The  State  of  Colorado,  like  Maryland,  is  also  implementing  a  claims  based  risk  adjustmem 
system.  Under  Colorado  Medicaid's  voluntary  participation  program,  7  HMOs  care  for  about 
30%  of  the  eligible  Medicaid  population.  Prior  to  fiscal  1997,  HMOs  were  paid  a  flat  rate  using  a 
7  category  payment  matrix  (  age  and  eligibility  type:  AFDC,  disabled),  and  a  2  category 
geographic  adjustor  (urban  Denver/  rural).    The  rates  were  based  on  fee  for  service  claims 
experience,  discounted  by  a  statutory  5%.  Since  this  system  did  not  differentiate  severity,  some 
plans  could  financially  benefit  by  accepting  the  less  severely  ill,  which  would  shift  the  treatment 
burden  to  other  plans.  Plans  that  experienced  a  higher  than  average  case  mix  would  suffer 
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financially  under  this  flat  rate  system. 

To  remedy  this  inequitable  payment  structure,  Colorado  Medicaid  proposed  a  diagnosis 
based  risk  adjustor  system  termed  the  Disability  Payment  System,  which  was  designed  by  Kronick 
in  1996-97.  This  system  grouped  diagnoses  into  43  major  categories,  which  were  supplemented 
by  10  demographic  and  geographic  factors.  Encounter  data  submitted  by  the  plans  for  1996  was 
used  to  develop  a  case  mix  factor  for  each  HMO.  If  there  were  an  insufficient  numbers  of 
enroUees,  the  predictability  of  the  risk  adjustor  was  considered  unreliable  at  the  plan  level.  Case 
mix  was  adjusted  for  plan  enrollees  below  a  threshold  by  using  an  averaging  technique.  Kronick 
found  that  participant  sample  sizes  approached  the  population  mean  at  500  (disabled  enrollees), 
1,500  (aduhs),  and  2,500  (children).  The  averaging  formula  adjusted  the  case  mix  of  plans  having 
enrollments  especially  below  two-thirds  of  the  thresholds.  The  system  was  implemented  in  1997 

As  a  result  of  the  Disability  Payment  System,  total  HMO  premiums  were  increased 
slightly,  by  2%.   Some  HMO's,  such  as  Kaiser,  experienced  rate  declines  (-8.5%)  as  a  resuh  of 
serving  a  lower  case  mix,  while  others  gained,  particularly  the  University  of  Colorado  Children's 
Hospital.  The  first  year  reaction  to  this  payment  system  by  the  plans  was  generally  favorable, 
although  the  one  with  the  largest  rate  reduction.  Kaiser,  gave  notice  that  it  would  freeze  its 
Medicaid  enrollments  at  the  1997  levels.  The  health  status  risk  adjustors  are  being  refined  by 
Kronick  and  his  colleagues  (ToUen  and  Rothman,  1998). 
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Review  of  HCFA*s  Risk  Adjustment  Methodology 

The  BBA  mandate,  aside  from  requiring  this  Report  to  Congress  outlining  HCFA's 
proposed  methodology,  also  required  an  independent  actuarial  review  of  the  proposed  method. 
To  meet  this  requirement,  HCFA  arranged  for  a  panel  of  experts  under  the  aegis  of  the  American 
Academy  of  Actuaries  to  review  and  comment  on  the  risk  adjustment  model  and  its  application  in 
Medicare+Choice  payments.  In  summary,  the  Academy  found  the  PIP-DCG  based  payment 
method  as  proposed  by  HCFA  to  be  actuarially  sound;  they  conclude:  "On  balance,  and  with  a 
phase-in,  the  proposed  risk  adjustment  method  appears  to  be  a  reasonable  first  step  in  what 
should  be  a  long-term  evolutionary  process."  Their  comments  are  discussed  in  Chapter  5,  and 
their  review  report  is  attached  as  Appendix  4. 

Outline  of  the  remaining  chapters 

The  remainder  of  this  Report  will  present  greater  detail  on  the  following  aspects  of  risk 
adjusted  payments  for  Medicare+Choice  plans: 

4 

o       Chapter  2  will  present  full  detail  on  the  PIP-DCG  model,  proposed  by  HCFA  as 
the  risk  adjustment  model  for  year  2000  implementation.  This  chapter  will 
describe  the  process  used  in  developing  and  refining  this  model,  as  well  as  the  final 
model  parameters. 

o        Chapter  3  will  describe  how  risk  adjusted  payments  will  be  accomplished  in  the 

context  of  the  Medicare+Choice  payment  system.  Details  on  the  calculation  of  the 
Medicare+Choice  rate  book,  and  the  need  for  a  county  level  conversion  factor,  wiil 
be  presented,  as  well  as  HCFA's  plans  for  a  phase  in  period. 
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o       Chapter  4  will  present  a  detailed  impact  analysis  of  the  probable  effects  of  ■ 
implementation  of  risk  adjustment. 

o       Chapter  5  will  summarize  the  proposed  methodology  for  implementation  in 

January  2000,  and  provide  an  overview  of  the  mandated  independent  actuarial 
review  conducted  by  the  American  Academy  of  Actuaries.  The  chapter  will  also 
describe  HCFA's  proposed  approach  to  risk  adjusted  Medicare+Choice  payments 
in  the  longer  term. 
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Table  1.1:        Explanatory  Power  of  AJtemative  Encounter  Data-Baied  Ruk  Adjustment 


AAPrr 

1  0  % 

PTP  rvpn 

J.J  /o 

o.O  yo 

O.J  ~o 

J.J  /• 

Biased  Groups 

Predictive  Ratio 

EnroUees  with  Diagnosis:  Depression 

AAPCC 

0.58 

PIP  DCG 

0.89 

HCC 

0.93 

ADG-MDC 

0.99 

ADG-HOSDOM 

1.02 

EnroUees  with  Diagnosis:  Chronic  Obstructive  Puknonary  Disease 

AAPCC 

0.68 

PIP  DCG 

0.80 

HCC 

0.98 

ADG-MDC  _ 

0.94 

ADG-HOSDOM 

0.92 

EnroUees  with  Diagnosis:  Diabetes  without  Complications 

AAPCC 

0.63 

PIP  DCG 

0.75 

HCC 

1.02 

ADG-MDC 

0.85 

ADG-HOSDOM 

0.86 

EnroUees  with  Diagnosis:  Acute  Myocardial  Infarction 

AAPCC 

0.45 

PIP  DCG 

0.82 

HCC 

1.01 

ADG-MDC 

0.88 

ADG-HOSDOM 

1.01 

First  (lowest)  Quintile  Expenditures 

AAPCC 

2.49 

PIP  DCG 

1.92 

HCC 

1.21 

ADG-MDC 

1.19 

ADG-HOSDOM 

1.08 

Fifth  (highest)  Quintile  Expenditures 

AAPCC 

0.48 

PIP  DCG 

0.85 

HCC 

0.88 

ADG-MDC 

0.92 

ADG-HOSDOM 

0.88 
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CHAPTER  2:  DERIVATION  OF  THE  PIP-DCG  MODEL 


This  chapter  will  address  the  development,  estimation  and  evaluation  of  the  Principal 
In-Patient  Diagnostic  Cost  Group  (PIPDCG)  risk  adjustment  model  that  is  the  basis  of  the 
proposed  payment  system  for  M+C  plans.  This  model,  developed  by  researchers  at  Health 
Economics  Research,  Inc., Boston  and  Brandeis  Universities,  and  the  Harvard  University 
School  of  Medicine  under  funding  by  HCFA,  is  the  risk  adjuster  model  developed  for 
Medicare  which  can  be  implemented  using  only  in-patient  data.  The  derivation  and  calibration 
of  the  model  proposed  here  was  a  multi-step  process,  involving  economists,  other  health  services 
researchers,  physicians,  and  policy  analysts. 

The  DCG  methodology  was  originally  developed  in  1986  by  Ash,  et.  al.  (1986).  This 
early  work  used  Medicare  FFS  data  from  1974-1980,  and  formed  the  basis  for  later  PIPDCG 
work.  The  PIPDCG  approach  uses  diagnostic  information  from  hospitalizations  occurring  during 
a  base  year  and  Medicare  costs  from  the  subsequent  year  to  classify  beneficiaries  into  cost  groups 
These  cost  groups,  PEPDCGs,  together  with  demographic  characteristics  are  then,  used  to  predict 
Medicare  cost  in  a  subsequent  year.  This  original  1986  model  was  enhanced  by  Ellis  and  Ash 
(1988)  using  data  from  1984-1985.  Further  refinements  to  the  model  were  made  including  those 
described  in  Ellis  and  Ash  (1989);  Ash,  Ellis,  and  lezzoni  (1990);  and  Ellis  and  Pope,  et.  al. 
(1996).  The  model  that  forms  the  basis  of  the  proposed  payment  system  is  described  in  Pope  anc 
Liu,  et  al  (1999).  It  is  included  as  Appendix  2  to  this  report. 
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Models  that  use  only  diagnoses  from  the  in-patient  setting  have  inherent  strengths  and 
weaknesses.  Its  greatest  strengths  are  that:  1)  the  data  are  readily  available;  and  2)  the  model 
predicts  costs  far  better  than  the  existing  demographic  variables  in  the  AAPCC.  In-patient 
diagnosis  data  are  easier  to  obtain  because  hospitals  generally  maintain  sophisticated  claims 
processing  systems  consistent  with  Medicare  requirements.  Parallel  claims  systems  in  other  sites 
of  service  vary  in  terms  of  sophistication.  In  addition,  in-patient  diagnoses  are  likely  to  be  more 
accurately  coded  and  easier  to  audit  than  diagnoses  from  other  sources.  To  the  extent  that  in- 
patient admissions  are  a  proxy  for  severity  of  illness  and  greater  expected  costs,  an  in-patient- 
based  adjuster  can -work  sufiBciently  well  until  a  full  encounter  model  can  be  implemented. 

In-patient  models,  however,  do  have  limitations.  One  concern  is  that  a  payment  system 
where  plans  are  paid  more  if  a  beneficiary  is  hospitalized  creates  an  incentive  towards 
hospitalization.  Because  payment  will  be  made  on  the  basis  of  the  principal  in-patient  diagnosis, 
there  will  also  be  an  incentive  to  reorder  diagnoses  to  potentially  game  the  system.  To  a  certain 
extent,  these  problems  of  inappropriate  incentives  can  be  addressed,  by  filtering  out  short  stays  or 
diagnoses  that  are  only  infrequently  treated  in  in-patient  settings.  A  hallmark  of  managed  care 
plans  since  their  inception  has  been  the  emphasis  on  preventive  services  which  should  lead  to 
lower  hospitalization  rates  in  managed  care  than  in  the  fee  for  service  population.  Thus,  models 
that  increase  payments  based  on  hospitalizations  are  contrary  to  the  managed  care  paradigm.  On 
the  other  hand,  decreased  hospitalizations  have  the  effect  of  reducing  costs  of  care. 
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Data  Used  to  Develop  the  Risk  Adjustment  Model 


To  properly  calibrate  the  model,  it  was  of  paramount  importance  to  correctly  define  the 
input  data.  The  sample  fi^ame  included  the  universe  of  beneficiaries  appearing  in  HCFA's  five- 
percent  Standard  Analytic  File  sample  who  were  alive  and  enrolled  in  Medicare  on  January  1, 
1996,  and  the  entire  year  of  1995.  From  this  universe,  the  1995-1996  modeling  sample  was 
defined  by  excluding  the  followii^: 

1 .  beneficiaries  covered  under  the  End  Stage  Renal  Disease  (ESRD)  program 
during  any  time  during  1995  or  1996; 

2.  beneficiaries  who  were  not  continuously  enrolled  in  both  Part  A  and  Part  B 
Medicare  for  the  entire  period  January  1,  1995  to  December  31,  1996,  or  the 
period  fi'om  January  1,  1995  until  the  month  of  their  death  or  entrance  into  a 
hospice  during  1996; 

3.  beneficiaries  enrolled  in  a  Health  Maintenance  Organization  (HMO)  at  any 
time  during  1995  or  1996; 

4.  beneficiaries  who  reported  their  state  of  residence  as  outside  the  50  states  and 
Washington  DC  during  1995  or  1996;  and 

5.  beneficiaries  who  entered  hospices  on  or  prior  to  January  1,  1996. 

Beneficiaries  in  the  ESRD  program  were  excluded  because  they  are  a  distinct,  high  cost  group 
with  a  separate  reimbursement  system.  The  second  exclusion  criterion  imposes  the  requirement 
that  beneficiaries  in  the  sample  are  eligible  for  all  of  1995  and  that  all  of  their  1995  claims  for 
identifying  diagnoses  exist.  It  also  imposed  the  requirement  that  a  fiill  set  of  1996  claims  on 
which  to  estimate  their  costs  also  exists.  This  sample  excluded  any  one  becoming  eligible  during 
January  1,  1995  to  December  31,  1996.  Thus,  new  Medicare  eligibles  (e.g.,  65  year  olds)  are  not 
present  in  the  prediction  year  (1996)  of  the  sample.  However,  the  sample  includes  both  people 
who  lived  on  into  1997  and  those  dying  during  1996. 
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The  fifth  exclusion  ensured  a  complete  1995  diagnosis  profile  for  the  study  sample. 
Hospice  care  is  primarily  palliative,  and  so  diagnostic  information  on  hospice  residents  may  be 
incomplete.  Moreover,  Medicare  regulations  specify  that  Medicare-i-Choice  plans  are  not 
responsible  for  hospice  care,  so  predicting  expenditures  for  hospice  residents  is  not  relevant  to  the 
Medicare+Choice  program.  For  the  purpose  of  data  construction,  if  a  beneficiary  entered  a 
hospice  in  1996,  collection  of  cost  data  ended  at  that  time  and  the  beneficiary  is  treated  as  if  he  is 
enrolled  only  until  that  month.  Thus,  if  a  beneficiary  entered  a  hospice  on  March  15,  he  is  treated 
as  if  he  is  enrolled  in  FFS  for  3  months.  The  exclusion  process  removed  less  than  50,000 
beneficiaries  fi-om  the  data  base.  The  final  study  sample  included  approximately  1.4  million 
Medicare  beneficiaries. 

Development  of  the  Principal  Inpatient  Diagnostic  Cost  Group  (PIP-DCG)  Model 

In  constructing  a  risk  adjustment  model,  it  is  important  to  determine  which  set  of 
conditions  should  be  used  to  adjust  payments.  Under  the  current  AAPCC  payment  system,  all 
enrollees  are  placed  in  a  base  group  paid  according  to  demographic  characteristics.  In  the  PIP- 
DCG  risk  adjustment  system,  hospitalizations  are  used  as  markers  for  a  particularly  ill  and  high 
cost  subset  of  beneficiaries  for  whom  higher  payments  will  be  made  in  the  next  year.  However, 
the  costs  associated  with  beneficiaries  who  have  been  hospitalized  are  no  longer  in  the  base 
payment  category.  Payments  for  people  in  the  base  payment  category  decrease  as  payments  are 
increased  for  beneficiaries  identified  as  high  cost. 
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II 


Because  an  inpatient  diagnosis-based  system  depends  on  a  person's  site  of  service,  only  a 
subset  of  conditions  should  be  recognized  for  increased  payments.  That  is,  the  system  should 
recognize  admissions  for  which  inpatient  care  is  most  frequently  appropriate  and  which  are 
predictive  of  higher  future  costs.  For  example,  admissions  for  diseases  most  commonly  treated  on 
an  outpatient  basis  should  remain  in  the  base  group  and  should  not  be  used  for  upwards 
adjustment. 

While  the  PIP-DCG  model  uses  only  inpatient  diagnoses  in  creating  the  risk  adjustment 
classification  system,  the  model  predicts  total  expected  costs  for  the  following  year  across 
multiple  sites  of  services.  Consequently,  all  Medicare  expenditures,  other  than  those  for  hospice 
care,  were  included  in-the  calibration.  Medicare  expenditures  for  hospice  care  were  not  included 
because  Medicare+Choice  organizations  are  not  responsible  for  hospice  clEire.  The  model  was 
estimated  assuming  no  time  lag  between  the  data  collection  year  and  the  predicted  expenditures, 
that  is,  calendar  year  1995  beneficiary  diagnoses  were  used  to  predict  calendar  year  1996 
expenditures. 

From  Diagnosis  Groups  (DxCroups^  to  PIP-DCGs 

Diagnostic  classification:  The  risk  adjustment  model  estimation  process  begins  with  a 
classification  system,  forming  the  inherent  logic  of  the  model.  For  the  PIP-DCG  model,  principal 
inpatient  diagnoses  are  classified  into  diagnosis  groups  (DxGroups).  The  DxGroups  comprise  an 
exhaustive  classification  of  all  valid  International  Classification  of  Diseases,  Ninth  Revision, 
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Clinical  Modification  (ICD-9-CM)  diagnostic  codes.  The  primary  criteria  used  in  forming  the 
DxGroups  were  clinical  coherence  and  an  adequate  sample  size  to  estimate  average  expenditures. 
More  specifically,  all  DxGroups  are  based  on  the  following  principles: 

0       DxGroups  separate  diagnoses  by  anticipated  costliness; 

0        DxGroups  should  have  a  sample  size  of  at  least  500,  when  clinically 
possible; 

o       DxGroups  should  be  clinically  homogeneous  and  meaningful; 

0       Alternative  codes  that  can  be  used  for  the  same  medical  condition  should 

be  grouped  together;  and 
o  ~    Each  reimbursable  ICD-9-CM  code  should  belong  to  one  and  only  one 

DxGroup. 

Beneficiaries  with  multiple  different  inpatient  diagnoses  resulting  fi-om  muhiple  hospital  stays,  and 
would  be  assigned  multiple  DxGroups. 

Creation  of  Preliminary  PIP-DCG  groups:  Next,  DxGroups  were  aggregated  into 
payment  groups,  or  PIP-DCGs,  using  a  sorting  algorithm  that  ranked  DxGroups  based  on  1996 
actual  expenditures.  Highest  expenditure  DxGroups  were  grouped  into  the  "highest"  PIP-DCG. 
Once  beneficiaries  with  the  highest  costs  were  placed  into  a  DxGroup,  those  beneficiaries  and  all 
their  associated  expenditures  were  removed  fi"om  the  data  for  other  DxGroups  and  then  the 
DxGroups  were  re-ranked.  The  DxGroups  with  the  next  most  costly  diagnoses  were  grouped 
into  the  next  highest  numbered  PIP-DCG,  and  those  beneficiaries  were  removed  from  the 
remaining  DxGroups.  The  process  was  repeated  until  each  beneficiary  and  his  or  her  expenditures 
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were  assigned  to  a  single  PIP-DCG  group.  Beneficiaries  with  multiple  inpatient  diagnoses  were 
placed  in  their  highest  expenditure  PIP-DCG  group. 

In  this  way,  each  PIP-DCG  group  was  defined  according  to  average  total  expenditures  for 
beneficiaries  with  inpatient  diagnoses,  which  were  first  categorized,  grouped,  and  sorted  using  the 
DxGroups.  Using  this  sorting  algorithm,  more  than  20  initial  PIP-DCGs  were  defined.  Lower 
average  expenditure  PIP-DCG  groups  had  narrower  cost  ranges  (or  intervals),  while  the  highest 
average  expenditure  PEP-DCG  groups  had  wider  ranges. ' 

Modifications  to  the  PIP-DCG  Model 

Ultimately,  not  all  DxGroups  remained  in  their  sorted  PIP-DCG  group  placement.  A 
number  of  DxGroups  were  excluded  fi-om  their  original  PIP-DCG  placement  because  it  is  not 
desirable  to  trigger  higher  payments  for  all  inpatient  diagnoses.  Attaching  fijture  higher  capitation 
payments  to  principal  inpatient  diagnoses  can  incentivize  admissionsl.  If  all  diagnoses  were 
considered  for  higher  payments,  even  relatively  healthy  people  might  be  admitted  for  minor 
diagnoses  in  order  to  obtain  higher  payments.  Excluding  minor  or  nonspecific  diagnoses  that  do 
not  clearly  require  hospital  care  improves  the  equity  of  the  model.  Unlike  a  unit  of  payment 


The  PIP-DCG  groupings  were  further  refined  using  a  number  of  criteria.  First,  each  original  PIP-DCG  grocr 
retained  its  identity  in  the  final  payment  model  only  if  it  contained  at  least  1 ,000  beneficiaries  in  the  original  sample,  thif 
minimum  sample  size  was  defined  to  assure  stability  of  estimated  payments  in  the  model.  If  sample  sizes  were  smaller 
than  1 ,000,  the  potential  PIP-DCG  was  expanded  to  include  DxGroiq)s  with  average  expenditures  in  the  next  lower 
range  until  the  sample  size  was  satisfied.  If  at  any  time  during  the  sorting  algorithm  a  DxGroi^  had  fewer  than  50 
beneficiaries  assigned  to  it,  it  was  assigned  to  the  base  payment  category.  This  base  payment  category  also  included  ail 
beneficiaries  (and  expenditures)  for  whom  there  was  no  inpatient  diagnosis  during  1 995. 
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system  such  as  the  Diagnosis-Related  Groups  (DRGs),  the  aim  is  not  to  reimburse  plans  for  each 
hospital  admission.  For  these  reasons,  the  following  general  criteria  were  established  to  exclude 
DxGroups  from  their  sorted  PDP-DCG  destinations: 


o       The  DxGroup  represents  a  clearly  defined  and  clinically  significant  disease, 

disorder,  state,  or  event; 
o       The  DxGroup  contained  diagnoses  often  requiring  inpatient  hosptial  care, 

even  in  a  managed  care  setting; 
o        The  DxGroup  predicts  higher  fiiture  medical  costs. 

Unlike  the  preliminary  sorting  of  DxGroups,  final  placement  of  DxGroups  into  PBP-rCG  groups 
was  not  an  automatic  decision  algorithm.  Rather,  these  decisions  were  driven  by  a  clirucal  panel 
of  experts,  contractor  research  staffs  and  HCFA  staff  analysis  using  clinical  and  policy-conscious 
judgement. 

Admissions  not  selected  for  higher  payment:  After  the  initial  sorting  of  DxGroups  into 
PIP-DCG  groups  was  complete,  a  clinical  panel  reviewed  the  placement  of  the  DxGroups  and 
their  resulting  predicted  expenditures,  to  determine  the  appropriateness  of  their  application  in  a 
payment  model.  Through  this  process,  75  DxGroups  (covering  about  1/3  of  the  admissions)  were 
identified  as:  (1)  representing  only  a  minor  or  transitory  disease  or  disorder,  not  clinically  likely  to 
resuh  in  significant  future  medical  costs,  (2)  rarely  the  main  cause  of  an  inpatient  stay,  or  (3) 
vague  or  ambiguous.  These  groups,  as  recommended  by  the  clinical  panel,  were  identified  as 

40 


those  most  likely  to  result  in  inconsistent  or  inappropriate  reimbursements  and  were  placed  (with 
their  associated  expenditures)  in  the  base  payment  category  (for  which  the  payment  is  a  function 
of  demographic  factors).  Examples  of  these  groups  include  the  DxGroup  for  fluid/electrolyte 
disorders  and  malnutrition.  Though  the  treatment  for  individuals  with  this  diagnoses  are  often 
quite  costly  in  the  following  year,  the  diagnosis  is  clinically  vague  and,  therefore,  represented  a 
likely  target  for  coding  "creep."  The  clinical  panel  concluded  that  many  of  the  sickest  individuals 
with  this  diagnosis  were  likely  to  have  another  more  specific  hospitalization  that  would  trigger 
appropriate  increased  reimbursements.  After  this  reconsideration,  the  remaining  DxGroups  were 
resorted  and  placed  into  revised  DCGs  for  the  payment  model.  A  total  of  15  PIP-DCGs  (above 
the  base  payment  category)  are  included  in  the  final  payment  model.  Costs  for  persons  with 
excluded  admissions,  as  well  as  no  admissions,  are  included  in  the  demographically-based 
payment  amounts,  as  they  are  under  the  current  Adjusted  Average  Per  Capita  Cost  (AAPCC) 
system. 

Short  stays:  As  a  second  strategy  to  ensure  consistent  and  appropriate  payment  levels, 
beneficiary  diagnoses  reported  as  a  result  of  a  short  hospital  stay  (1  day  or  less)  were  left  in  the 
base  payment  category.  Since  the  majority  of  1-day  stays  are  for  diagnoses  already  assigned  to 
the  base  group,  the  effect  on  payment  of  placing  all  1-day  stay  diagnoses  in  the  base  group  is 
small.  Also,  short  stays  are  often  indicative  of  less  serious,  and,  hence,  less  costly  cases.  It  is 
important  to  note  that  these  modifications  do  not  mean  that  these  expenditures  have  been 
excluded  fi-om  the  model.  Rather,  the  payments  associated  with  these  diseases  are  captured  in 
increased  payments  for  the  base  payment  category. 
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Industry  concerns:  We  received  a  number  of  comments  from  plans  (based  on  the 
September  8,  1998  notice)  regarding  this  decision  to  "exclude"  1  day  stays  from  the  final  PIP- 
DCG  groups.  Related  comments  expressed  managed  care  industry  concern  that  a  risk  adjustment 
model  based  only  on  inpatient  diagnoses,  particularly  one  which  further  excludes  short  stays, 
would  disadvantage  some  plans  and  not  provide  "credit"  for  management  on  an  outpatient  basis. 
In  response,  we  must  stress  that  the  purpose  of  the  PIP-DCG  model  is  to  serve  as  an  interim  step 
towards  implementation  of  a  comprehensive  risk  adjustment  model  (i.e.  one  which  uses  diagnoses 
from  all  sites  of  service).  The  current  AAPCC  model  makes  no  adjustments  for  level  of  iUness, 
chronic  or  otherwise.  The  goal  of  the  PIP-DCG  model  is  to  offer  an  improvement  over  the 
current  system  by  identifying  a  relatively  small  group  of  high  cost,  serious  illnesses,  and  provide  a 
marginal  additional  payment  appropriate  for  these  seriously  ill  beneficiaries. 

Another  rationale  for  the  exclusion  of  one  day  stays  was  to  limit  possible  "gaming"  of  the 
new  payment  system.  Plans  that  might  convert  treatment  of  some  diseases  from  outpatient  to  one 
day  admissions,  increase  the  frequency  of  short  "observational"  stays,  and  otherwise  increase  the 
use  of  short  hospital  admissions  for  marginal  diagnoses,  would  trigger  potentially  large  increased 
payments  for  relatively  low  cost  (the  costs  associated  with  a  one  day  hospital  stay).  To  further 
refine  the  model  as  a  method  of  identifying  the  sickest  individuals,  and  to  discourage  the  potential 
payoff  for  gaming,  we  excluded  one  day  stays  of  any  diagnoses  for  the  purpose  of  triggering 
increase  PEP-DCG  payments.  A  HCFA  analysis  of  the  extent  fo  which  there  is  any  effect  on  plan 
payments  due  to  the  one  day  stay  policy  revealed  an  effect  on  only  a  few  tenths  of  one  percent. 
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We  placed  in  the  base  payment  category  all  vague,  non-predictive,  and/or  marginal 
diagnoses,  as  well  as  diagnoses  resulting  from  one  day  stays.  As  a  result,  only  a  subgroup  of 
seriously  ill  beneficiaries  remains  identified  for  increased  payments.  In  restricting  the  adjustment 
to  a  small  proportion  of  beneficiaries,  the  system  makes  only  an  incremental  change  to  the  current 
demographic-only  system.  It  is  important  to  recognize  that,  on  average,  payments  for  all 
beneficiaries  remaining  in  the  base  category  (88  percent  of  all  beneficiaries)  are  based  on 
demographics,  as  in  the  current  systent  To  the  extent  that  Medicare+Choice  organizations  have 
had  favorable  selection  when  payment  is  based  on  demographics,  we  will  continue  to  overpay  for 
this  group. 

In  regard  to  plans'  concern  about  the  bias  in  the  PEP-DCG  system  against  outpatient 
management  of  chronic  illnesses  and  higher  incidence  of  short  stays,  we  agree  that  a 
comprehensive  model  is  preferable,  and  we  plan  to  move  toward  implementing  such  a  model  as 
expeditiously  as  possible.  However,  implementation  of  the  comprehensive  risk  adjustment  model 
is  not  operationally  feasible  for  3  to  4  years,  because  of  data  constraints  on  both  plans  and  HCFA. 
In  the  interim,  the  PIP-DCG  model  offers  a  substantial  improvement  over  the  current  system. 

Diagnostic  exceptions:  Under  the  final  payment  PEP-DCG  model,  beneficiaries  who  are 
hospitalized  for  chemotherapy  (ICD9  codes  V58. 1  and  V66.2)  are  treated  as  exceptions.  These 
codes  are  indicators  of  a  treatment  method,  rather  than  a  particular  disease.  Recognizing, 
however,  that  Medicare's  current  inpatient  coding  rules  require  that  the  diagnoses  for 
beneficiaries  who  are  hospitalized  for  chemotherapy  must  be  coded  using  these  V-codes  as  the 
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principal  diagnoses,  the  most  appropriate  PIP-DCG  group  for  these  beneficiaries  would  be 
assigned  based  on  the  type  of  cancer,  using  a  secondary  diagnosis.  In  addition,  the  final  payment 
model  also  treats  individuals  diagnosed  with  AIDS  as  an  exception.  In  this  case,  individuals  with 
a  secondary  diagnosis  of  AIDS  will  be  placed  in  the  same  PIP-DCG  group  as  individuals  with  a 
reported  principal  diagnosis  of  AIDS.  The  rationale  for  this  decision  is  HCFA's  analysis  showed 
that  individuals  with  a  secondary  diagnosis  of  AIDS  tended  to  have  expenditures  close  to  those 
admitted  explicitly  for  the  treatment  of  AIDs. 

The  final  mapping  of  the  DxGroups  to  the  PIP-DCG  groups  is  shown  in  Table  2. 1. 

Addition  of  Demographic  and  Other  Factors 

Age  and  Sex:  Twenty-four  age/sex  cells  were  included  that  mirror  the  splits  currently 
used  in  Medicare's  current  demographic  adjustment  methodology.  For  the  purposes  of  calibrating 
the  model,  beneficiaries  are  assigned  to  more  than  one  age  cell  if  they  aged  into  a  new  cell  during 
1996.  For  example,  a  beneficiary  aged  69  on  January  1,  1996  but  who  turned  70  years  old  later  in 
1996,  is  assigned  to  both  the  65-69  and  the  70-74  age  cells  as  a  fraction  of  eligible  months  in  each 
cell.  The  value  of  the  age/sex  variable  is  the  fraction  of  12  months  the  person  is  in  that  cell. 
Payments  for  all  months  are  thus  set  to  the  weighted  average  of  the  two  payments  and  no  change 
is  necessary  in  the  birthday  month. 

In  the  development  of  the  final  payment  model,  we  also  considered  the  inclusion  of  other 
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demographic  variables.  The  puqjose  of  including  other  demographic  independent  variables  was  to 
take  into  consideration  the  unique  cost  implications  of  characteristics  not  related  to  admissions, 
and  to  increase  the  accuracy  of  the  payment  estimates  for  subgroups  of  the  Medicare  population. 
The  additional  independent  variables  considered  for  inclusion  were: 

•  Originally  disabled; 

•  Medicaid  status; 

•  Institutional  status,  and 

•  Working  aged. 

Treatment  of  each  of  these  variables  in  the  final  model  will  be  discussed  separately. 

Originally  disabled:  A  beneficiary  is  defined  as  originally  disabled  if  he  is  currently 
entitled  to  Medicare  as  an  aged  beneficiary,  but  was  originally  entitled  by  reason  of  disability.  The 
other  variables  are  currently  used  in  Medicare's  demographic  adjustment  methodology,  although 
not  necessarily  in  the  way  proposed  here. 

Preliminary  analyses  showed  that  Medicare  expenditures  for  beneficiaries  who  were 
originally  disabled  or  Medicaid  enrolled  were  substantially  higher  than  predicted  by  age,  sex,  and 
principal  hospital  diagnoses.  Data  on  these  characteristics  for  beneficiaries  are  available  in  HCFA 
administrative  files.  Analyses  showed  that  if  these  factors  were  not  taken  into  consideration  in  the 
calibration,  the  model  would  not  predict  the  average  expenditures  of  several  important,  and 
higher-cost.  Medicare  subgroups. 

In  the  demographic  model  currently  used  by  Medicare,  originally  disabled  is  not  a  risk 
factor.  Rather,  a  separate  rate  book  has  applied  to  the  currently  disabled  population.  However, 
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we  reasoned  that  the  originally  disabled  may  have  higher  Medicare  expenditures  than  those  who 
were  not  "originally  disabled"  (i.e.,  the  elderly  who  were  never  entitled  by  reason  of  disability). 
Versions  of  the  PIP-DCG  model  which  did  not  include  factors  accounting  for  original  reason  for 
entitlement  would  call  for  a  payment  reduction  when  a  disabled  64  year-old  became  classified  as 
aged  at  age  65  because  the  disabled  beneficaries  would  be  averaged  in  with  healthier  65  year  olds. 

In  the  payment  model,  the  originally-disabled  payment  varies  by  age/sex  group  and  is  in 
addition  to  the  regular  age/sex  payment.  This  means  that  for  a  given  age/sex  cell,  predicted  costs 
vary  between  those  who  were  originally  disabled  and  those  who  were  not  originally  disabled. 
Alternatively,  it  allows  for  the  possibility  that  the  trajectory  of  expected  costs  as  beneficiaries  age 
could  differ  betweenihe  originally  disabled  and  those  not  originally  disabled. 

Medicaid  eligibility:  Currently,  Medicaid  status  is  a  concurrent  adjustment  factor  for 
Medicare  capitation  payments.  That  is,  a  Medicare  beneficiary  is  placed  into  an  AAPCC  "rate 
cell"  payment  category  each  month  based  on  his  or  her  current  Medicaid  enrollment  status.  For 
the  purposes  of  risk  adjustment,  we  defined  Medicaid  status  as  enrollment  in  Medicaid  in  any 
single  month  during  the  data  collection  year  (e.g.,  all  or  part  of  1995).  Thus,  in  the  risk 
adjustment  system,  beneficiaries  who  are  Medicaid-eligjble  at  any  time  during  the  data  collection 
year  will  be  eligible  for  the  Medicaid  payment  increment  for  the  entire  following  year,  payments 
will  no  longer  vary  according  to  month-to-month  Medicaid  eligibility  in  the  payment  year.  This 
add-on  payment  varies  by  age/sex  group. 
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Institutional  status:  Another  independent  variable  considered  for  inclusion  was 
institutional  status.  We  received  a  number  of  comments  regarding  the  inclusion  of  an  institutional 
adjustment;  because  of  this  level  of  interest,  our  analysis  of  the  issue  will  be  presented  in  some 
detail.  Institutional  status  is  currently  used  in  the  AAPCC  methodology  as  a  concurrent  risk 
adjuster.  For  each  prior  month  in  a  certified  institution,  a  beneficiary  is  paid  at  the  higher 
institution  rate  cell  amount  the  following  month.  It  is  included  as  a  marker  for  higher  expected 
concurrent  cost.  The  concern  expressed  by  the  commenters  is  that  we  will  be  underpaying  for 
these  beneficiaries  if  we  do  not  make  a  similar  concurrent  adjustment  in  the  new  system. 

In  analyzing  this  issue  for  the  purpose  of  risk  adjustment,  we  also  defined  institutional 
status  concurrenl'.y,  as  the  fi'action  of  the  prediction  year  institutionalized,  i.e.,  the  number  of 
institutional  months  in  the  prediction  year  divided  by  the  number  of  Medicare  eligible  months. 
Because  it  is  very  difficult  to  identify  long-term  institutional  care  in  claims  data,  the  effect  of 
institutional  status  was  estimated  using  three  concatenated  years  of  the  Medicare  Current 
Beneficiary  Survey  (MCBS),  fi-om  1992  to  1994.  Using  the  current  definition  of  the 
institutionalized,  we  found  that  the  model  accurately  predicted  average  actual  costs,  i.e.  there  was 
no  reason  for  a  separate  institutionalized  factor. 

There  is,  however,  great  variation  in  Medicare  costs  for  institutionalized  beneficiaries 
across  types  of  institutions.  Certified  institutions  under  HCFA's  definition  include  both  post-acute 
and  long-term  care  facilities.  Post-acute  care  facilities  include  Skilled  Nursing  Facilities  (SNFs). 
Long-term  care  facilities  include  nursing  homes,  mental  health  facilities,  and  Intermediate  Care 
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Facilities  for  the  Mentally  Retarded  (ICF/MRs).  Three  quarters  of  the  institutionalized  are  in 
nursing  homes.  Half  of  the  remainder  are  in  SNFs  or  the  SNF/nursing  home  combination.  About 
7  percent  are  in  ICF/MRs,  and  3  percent  are  in  mental  health  facilities. 

Our  analysis  using  MCBS  data  showed  that  mean  actual  Medicare  payments  for  those  in 
post-acute  care  facilities  are  far  greater  than  those  for  long-term  care  facilities.  In  Medicare,  a 
SNF  stay  requires  a  preceding  hospital  stay.  The  payment  system  is  designed  to  pay  premiums 
that  are  correct  on  the  average  for  groups  of  enrollees.  It  does  not  pay  based  on  actual  events  in 
the  payment  year.  If  we  did  so,  we  would  also  recoup  payments  for  those  who  incur  very  low 
costs  in  the  payment  year.  Thus  we  do  not  pay  more  for  the  particular  group  that  spend  some 
time  in  a  SNF.  Those.in  long  term  care  facilities  incur  relatively  low  costs.  An  institutional  factor 
for  this  population  would  actually  be  negative  if  implemented.  The  incentives  for  identifying  the 
long  term  institutionalized  and  reporting  on  this  group  are  low  when  the  result  is  a  payment 
reduction.  We  have  therefore  decided  not  to  pay  based  on  this  site  of  service.  There  are 
relatively  few  enrollees  in  this  group  and  the  overpayments  will  be  small. 

PEP-DCG  Payment  Model 

To  estimate  the  final  coefficients  of  the  PIP-DCG  calibration  model,  HCFA  regressed 
annualized  1996  expenditures  on  the  15  PIP-DCGs,  age/sex  groups,  originally  disabled  status,  and 
Medicaid  status.  The  model  is  specified  so  that  there  is  a  separate  variable  for  each  age/sex 
group.  To  this  there  is  an  additional  vector  of  age/sex  variables  for  those  who  were  originally 
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disabled,  and  a  vector  of  age/sex  variables  for  those  who  were  Medicaid  enroUees.  The  final  PIP- 
DCG  payment  model  is  shown  in  Table  2.2. 

The  regression  yields  payment  estimates  based  upon  fee  for  service  data.  It  is  important  to 
note  that  these  payments  are  not  the  payments  that  will  be  made  to  the  M+C  plans.  Payment 
under  the  Medicare  system  will  be  based  upon  county  rates  (as  published  in  the  Medicare+Choice 
rate  book)  as  mandated  by  BBA.  These  payment  amounts  estimated  here  will  be  converted  into 
relative  risk  factors,  which  in  turn  modify  the  appropriate  county  rate  according  to  the 
characteristics  of  the  individual  Medicare+Choice  enrollee.  The  following  discussion  pertaining  to 
predicted  payments" is,  therefore,  for  purposes  of  illustration. 

Increased  payments  for  PIP-DCG  categories:  The  coefficients  for  PIP-DCGS  5  through 
29  show  the  marginal  expenditure/payment  for  a  person  with  a  1995  principal  in-patient  diagnosis 
placing  them  in  that  PIP-DCG  (see  Table  2.2).  For  example,  a  73  year  old  woman  with  a  single 
1995  admission  diagnosis  of 'Precerebral  Arterial  Occlusion'  is  in  PIP-DCG  8,  implying  an 
annualized  1 996  payment  of  $2,998  (age/sex  coefficient)  +  $4, 1 92  (PIP-DCG  8  coeflBcient)  = 
$7,190. 

Higher  numbered  PIP-DCGs  yield  higher  payments.  Altogether,  persons  in  PIP-DCGS  5 
through  29  comprise  approximately  12  percent  of  the  sample,  and  68  percent  of  sample  persons 
hospitalized  in  1995.  In  other  words,  the  payment  PIP-DCG  model  uses  principal  hospital 
diagnoses  to  risk  adjust  payments  for  about  12  percent  of  all  Medicare  beneficiaries;  the  other  88 
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percent  are  risk  adjusted  only  by  age,  sex,  and  other  demographics,  much  as  they  are  under  the 
current  system.  Of  those  hospitalized,  68  percent  receive  increases  in  payments  in  the  following 
year. 

Medical  education:  For  the  purposes  of  estimating  the  final  payment  factors,  it  would 
have  been  ideal  to  exclude  all  Graduate  Medical  Education  (GME)  payments  (i.e.,  both  indirect 
and  direct  medical  payments)  to  hospitals  fi^om  the  1996  expenditure  amounts,  but  it  was  not 
possible  to  do  so.  The  BBA  specifies  that  GME  amounts  are  to  be  "carved  out"  of  capitation 
payments  to  Medicare+Choice  plans  (over  a  period  of  5  years,  with  fiiU  carve  out  achieved  in 
2002),  and  paid  directly  to  teaching  hospitals.  Through  a  relatively  simple  algorithm,  it  was 
possible  to  remove  the  indirect  medical  payments,  which  reflect  about  two-thirds  of  total  GME 
payments.  Though  a  portion  of  GME  therefore  remained  in  the  costs  used  for  model  calibration, 
there  is  little  effect  on  payments.  It  is  important  to  note  that  the  PIP-DCG  model  is  used  to 
compute  relative  factors  only.  GME  payments  will  be  removed  fi-om  the  rate  book  amounts  in 
accordance  with  the  requirements  of  the  BBA. 

Decedents:  To  correctly  estimate  monthly  payments  for  ali  beneficiaries,  including  people 
who  died  or  entered  a  hospice  during  1996,  we  used  a  process  of  weighting  by  Medicare  eligible 
months  in  the  prediction  year.  First,  annualized  1996  payments  were  calculated  as  actual  total 
1996  payments  divided  by  the  fi"action  of  the  year  each  beneficiary  is  alive  or  not  enrolled  in  a 
hospice.  This  yielded  an  average  annual  cost,  which  is  12  times  the  average  monthly  cost.  These 
annualized  payments  were  then  weighted  in  the  regression  by  the  fi-action  of  the  year  the 
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beneficiary  was  eligible  for  Medicare.  This  process  avoids  the  dilution  of  costs  typically 
associated  with  decedents  in  their  last  months  of  life.  The  process  of  annualizing  and  weighting 
observations  resulted  in  unbiased  estimates  of  the  average  and  total  payments  for  a  group  in  which 
individuals  are  eligible  for  different  fi'actions  of  the  year. 

Data  collection  and  time  lags:  The  final  payment  model  was  calibrated  assuming  no  time 
lag  between  the  data  collection  period  (using  diagnoses  collected  between  January  1, 1995 
through  December  31,  1995)  and  the  predicted  payment  year  (beginning  January  1,  1996).  While 
this  approach  resuhs  in  model  coefficients  with  the  maximum  predictive  accuracy,  it  also 
introduced  difficulToperational  issues;  under  this  approach,  retroactive  payment  adjustments 
would  be  necessary  because  encounter  records  would  still  be  flowing  in  for  some  months  during 
the  payment  year. 

An  alternative  approach  proposed  in  the  Sepetmber  8,  1998  Efidfiial  Register  notice,  called 
the  "time  shifted"  model,  uses  data  fi^om  an  earlier  period  (for  example,  July  1,  1998  through  June 
30,  1999)  to  determine  the  risk  factor  for  enrollees  and  payments  to  Medicare+Choice 
organizations  for  calendar  year  2000.  However,  calibration  of  the  model  continues  to  assume  no 
data  lag.  Using  data  fi'om  an  earlier  time  period  introduces  some  error  into  the  estimates,  but  we 
do  not  believe  it  introduces  any  systematic  bias.  Assuming  a  relatively  large  and  stable  population 
for  a  plan,  aggregate  payments  under  this  approach  are  not  likely  to  differ  from  aggregate 
payments  using  a  method  requiring  retroactive  payment  adjustment.  On  an  individual  basis,  using 
data  from  an  earlier  time  period  lengthens  the  time  between  a  hospital  stay  for  an  enroUee  and 
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compensation  to  the  organization  based  on  the  stay,  but  also  continues  the  higher  payment  beyond 
the  time  it  would  be  paid  in  a  non-shifted  system. 


In  the  September  8,  1998  Federal  Register  notice,  HCFA  asked  plans  to  comment  on.  (1) 
problems  Medicare+Choice  organizations  might  encounter  with  retroactive  payment  adjustments, 
and  (2)  if  data  from  an  earlier  time  period  were  used,  what  problems  are  organizations  likely  to 
encounter?  Comments  received  on  the  notice  almost  unanimously  favored  the  second  approach. 
The  commenters  specifically  mentioned  the  following  concerns: 

•  Medicare+Choice  organizations  believe  that  both  plans  and  their  providers  would  find  it 
easier  to  understand  and  administer  financial  interactions  if  individual  risk  scores  were 
known  before  the  start  of  the  contract  year. 

•  Retroactive  adjustments  would  increase  payment  uncertainty  for  Medicare+Ch'^'ce 
organizationsr  In  particular,  Medicare+Choice  organizations  would  not  know  their  final 
per  enroUee  payments  for  a  year  until  several  months  after  the  ACR  for  the  following  year 
was  filed.  In  addition,  providers  with  percentage-of-premium  contracts  could  experience 
mid-year  adjustments  that  could  require  changes  to  reimbursements  for  individual 
providers. 

•  Implementation  of  retroactive  adjustments  would  also  require  additional  changes  to 
HCFA's  payment  systems  which  would  not  be  required  under  the  alternative.  Such 
changes  would  not  be  easy  to  accomplish  in  the  current  implementation  schedule. 

HCFA  agreed  with  the  commenters  who  recommended  that  we  not  adopt  the  retroactive  model  at 
this  time;  the  increased  administrative  burdens  and  greater  uncertainty  about  payment  levels 
render  this  option  unacceptable  for  the  present.  Moreover,  HCFA  does  not  believe  that 
implementation  of  this  option,  using  the  current  PIP-DCG  model,  would  create  any  systematic 
bias  at  the  level  of  the  aggregate  payment  to  a  plan. 
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Technical  refinements  to  the  calibrated  model 


Before  HCFA  finalized  this  estimated  model  into  a  payment  system,  a  number  of  technical 
refinements  were  incorporated,  including  the  development  of  factors  for  two  sub-populations  not 
addressed  in  the  calibration  of  the  model  ,  the  working  aged  and  the  newly  entitled. 

Working  Aged  Adjustment:  The  PIP-DCG  model  was  calibrated  using  Medicare 
beneficiaries  not  covered  by  employer  or  other  group  policies.  For  beneficiaries  with  employer 
insurance.  Medicare  is  the  secondary  payor  and  its  liability  is  much  smaller  than  for  those  who  arc 
not  working.  The^nodel  for  the  non-working  aged  was  used  to  predict  payments  for  the  working 
aged.  A  regression  analysis  was  run  to  determine  the  correction  factor  heeded.  lit  was  estimated 
that,  on  the  average.  Medicare's  liability  for  the  working-aged  in  fee-for-service  is  21  percent  of 
those  for  whom  Medicare  is  the  primary  payer.  Therefore,  payments  made  to  beneficiaries  in  this 
status  were  reduced  to  21  percent  of  what  they  would  have  been. 

Demographic-only  factors  for  new  enrollees:  As  described  earlier,  the  model  was 
calibrated  using  only  beneficiaries  for  whom  Medicare  data  existed  in  1995  and  1996.  One 
implication  of  this  model  is  that  it  requires  diagnoses  in  the  year  before  payment  is  made. 
Therefore,  the  model  cannot  predict  expenditures  for  beneficiaries  for  whom  Medicare  does  not 
have  diagnosis  data.  The  Medicare  program  cannot  compile  diagnosis  data  on  beneficiaries  for  the 
year  before  they  enter  the  program.  Thus,  no  prior  diagnosis  information  exists  for  the  new 
disabled  beneficiaries  and  age-in  beneficiaries.  Predicted  expected  cost  estimates  were  derived  for 
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these  beneficiaries  using  only  demographic  factors. 

Two  similar,  but  different  methods  were  used  to  predict  expenditure  estimates  for  the  age- 
ins  in  the  65-69  age  groups  and  other  new  eligibles.  Those  age  70  and  above,  and  those  under  65, 
were  assigned  the  mean  predicted  expenditure  for  beneficiaries  with  the  same  age/sex/Medicaid 
status.  For  the  age-ins  between  age  65  and  69,  a  different  procedure  was  used  because  the  mean 
predicted  value  for  the  age  bracket  was  based  mainly  on  persons  67-69  years  old  in  1996.  Actual 
expenditures  in  1996  for  persons  67-79  years  old  were  computed  and  used  in  a  regression  to 
predict  the  missing  age  groups.  For  all  new  enroUees,  payments  based  on  Medicaid  eligibility  will 
be  made  retroactively,  once  enrollment  can  be  established  and  verified. 

Actuarial  graduation  of  the  final  payment  model  factors:  HCFA's  Office  of  the  Actuary 
revised  the  age/sex  demographic  coefficients.  Upon  review,  the  age/sex  coefficients  for  the 
originally  disabled,  and  Medicaid  recipients  were  found  to  be  somewhat  irregular  in  pattern.  This 
pattern,  if  uncorrected,  would  have  led  to  irregular  changes  in  payments  as  beneficiaries  in  these 
groups  aged  Therefore,  these  coefficients  were  refined  by  HCFA  actuaries  so  that  the  predicted 
payment  patterns  across  age  groups  within  each  of  those  categories  was  smoothed.  Several 
generally  accepted  actuarial  techniques  were  used  to  smooth  each  set  of  factors.  The  actuarial 
techniques  used  were  graduation,  regression,  interpolation,  and  judgement.  The  type  of 
graduation  used  was  Whittaker-Henderson  which  smoothed  the  raw  payment  amounts  using  a 
minimization  formula  based  on  a  linear  combination  of  fit  versus  smoothness.  The  fit  part  of  the 
expression  is  the  summation  of  the  squared  differences  between  the  raw  data  and  the  smoothed 
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data.  The  smoothness  part  of  the  expression  is  the  summation  of  squared  third  differences  which 
approximates  a  quadratic  function.  Each  of  the  fit  and  smoothness  component  of  the  formula  is 
minimized  simultaneously.  Also,  the  graduation  uses  weights  for  each  age  group  and  the  weights 
represent  the  number  of  Medicare  beneficiaries  in  each  cell. 

Further  detail  on  the  PIP-DCG  payment  model:  Two  additional  sources  of  information 
are  available  on  the  final  PIP-DCG  payment  model.  Located  on  HCFA's  external  Web  sit 
(http://www.hcfa.gov/stats/hmorates/aapccg.htm)  are:  (1)  basic  SAS  software  for  the  PIP-DCG 
grouper,  and  (2)  a  detailed  text  file  of  the  mapping  of  ICD-9-CM  codes  to  DxGroups,  and  finally 
to  PIP-DCGs.  These  files  are  made  available  for  information  purposes,  but  are  subject  to  minor 
modifications  prior  to  the  final  payment  notice  to  be  issued  on  March  1,  1999. 

Proposed  Payment  System  Application  of  the  PIP-DCG  Model 

In  its  basic  form,  the  PIP-DCG  model  is  an  algorithm  that  uses  base  year  inpatient 
diagnoses,  along  with  demographic  factors,  to  predict  total  health  spending  in  the  following  year 
In  applying  the  PIP-DCG  model  to  risk  adjust  payments  for  the  Medicare+Choice  program, 
however,  the  model  will  be  used  to  determine  relative  risk  factors.  To  derive  the  relative  risk 
factors,  predicted  expenditure  estimates  from  the  model  are  divided  by  the  mean  predicted 
expenditures  for  FFS  beneficiaries.  Currently,  we  estimate  this  mean  to  be  $5100,  though  final 
refinements  to  this  figure  are  possible  prior  to  the  final  payment  notice  on  March  1,  1999. 
Because  the  predicted  expenditures  are  used  in  the  form  of  relative  ratios,  applied  to  the  rate 
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book,  payments  are  not  sensitive  to  the  year  of  the  expenditure  data  used  in  the  calibration.  These 
relative  risk  factors  will  be  used,  in  place  of  the  current  demographic  factors,  to  adjust  county  rate 
book  amounts  for  the  relative  health  status  of  the  individual  enroUee. 

Estimating  Beneficiary  Relative  Risk  Factors:  The  PIP-DCG  model  was  developed  to  be 
"additive",  meaning  that  incremental  dollars  are  added  based  on  beneficiary  characteristics. 
Referring  to  Table  2,  the  following  examples  illustrate  how  the  PIP-DCG  model  will  be  used  for 
estimating  relative  risk  factors. 

Examples:  In  this  exan^le.  Beneficiary  A  was  hospitalized  twice  during  the  base  year. 
The  diagnoses  reported  were  Asthma  (PIP-E)CG  8)  and  Staphylococcus  Pneumonia  (PIP-DCG 
18).  The  highest  PIP-DCG  category  then  for  this  beneficiary  is  PIP-DCG  18,  which  carries  with 
it  an  estimated  fiiture  year  expenditure  of  $13,547.  The  beneficiary  is  also  placed  in  the 
appropriate  demographic  group.  In  this  case.  Beneficiary  A  is  male,  aged  82.  This  age  group 
carries  an  estimated  expenditure  of  $5,495.  In  addition.  Beneficiary  A  had  originally  been 
Medicare  eligible  because  of  a  disability  (which  carries  an  incremental  expenditure  of  $1,462),  but 
is  not  eligible  for  Medicaid  (no  expenditure  increment).  Adding  together  these  increments  based 
on  the  PEP-DCG  model,  the  predicted  expenditures  for  this  beneficiary  are  $20,504. 

Beneficiary  B  had  no  inpatient  admissions  during  the  base  year.  Therefore,  no  specific 
PEP-DCG  increment  is  added;  expenditures  for  non-hospitalized  beneficiaries  are  included  in  the 
demographic  factors.  Beneficiary  B  is  placed  in  the  appropriate  age  and  sex  grouping;  in  this 
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case,  female,  aged  69,  which  carries  a  predicted  expenditure  of  $2,3 10.  Beneficiary  B  is  also 
placed  in  the  Aged  with  Medicaid  eligibility  group,  which  adds  $2,207  to  her  annual  predicted 
expenditures.  Since  she  has  never  been  disabled,  no  additional  expenditures  are  added. 
Therefore,  total  annual  predicted  expenditures  for  Beneficiary  B  are  $4,517. 

Because  Medicare+Choice  program  payments  are  based  on  the  county-wide  rates 
determined  under  section  1853(c)of  the  Act,  the  predicted  annual  expenditures  described  above 
will  be  converted  to  relative  risk  factors.  This  is  accomplished  by  dividing  the  predicted 
expenditures  for  each  beneficiary  by  the  national  average  predicted  expenditure  (currently 
estimated  at  $5,100).  Individuals  whose  risk  factors  are  equal  to  1.00  are  "average."  In  the 
examples  described  above.  Beneficiary  A's  relative  risk  fector  is  4.02  (indicating  a  high  expected 
cost  individual),  while  Beneficiary  B's  relative  risk  factor  is  0.89  (indicating  a  slightly  lower  than 
average  risk  individual). 

Assignment  of  risk  factors:  After  Medicare+Choice  organizations  submit  inpatient  hospital 
encounter  data,  we  will  use  the  demographic  information  and  diagnostic  information  fi"om  all 
Medicare+Choice  organizations  a  beneficiary  may  have  joined  and  fi^om  FFS  to  determine  the 
appropriate  risk  factor  for  each  beneficiary.  It  is  at  this  point  that  information  regarding 
beneficiary  Medicaid  eligibility  (in  any  single  month  during  the  diagnosis  data  collection  year), 
original  reason  for  Medicare  entitlement  (originally  disabled)  for  any  one  month,  identification  as 
a  new  enrollee,  beneficiary  age,  sex  and  working-aged  status  (beneficiary  covered  under  a 
employer  insurance)  are  determined  using  Medicare  administrative  data  files,  and  are  used  along 
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with  inpatient  diagnostic  data  to  assign  the  appropriate  risk  factor. 

When  a  Medicare+Choice  organization  forwards  beneficiary  enrollment  information  to 
HCFA,  we,  in  turn,  will  send  the  organization  the  appropriate  risk  factor  for  the  beneficiary,  as 
well  as  the  resultant  payment.  Because  the  risk  factor  is  computed for  each  individual 
beneficiary,  the  factor  follows  that  beneficiary.  In  addition,  since  all  beneficiaries  will  have  risk 
factors,  information  will  be  immediately  available  for  payment  purposes  as  beneficiaries  move 
among  Medicare+Choice  organizations. 

PreiAcret/iRaftos;  To  determine  how  well  the  PIP-DCG  predicts  average  Medicare 
payments  for  beneficiAnes  hospitalized  for  various  diagnoses,  and  for  other  characteristics,  the 
researchers  computed  mean  predicted  expenditures,  mean  actual  expenditures,  and  their  ratio 
(predictive  ratio  =  mean  predicted  expenditures/mean  actual  expenditures)  for  each  PIP- 
DxGroup.  The  results  are  shown  in  Tables  2.3.  These  predictive  ratios  should  be  interpreted 
cautiously,  for  two  reasons.  First,  several  of  the  PIP-DxGroups,  especially  some  of  the  highest- 
cost  ones,  have  small  sample  sizes  and  hence  their  actual  mean  expenditures  are  not  estimated  - 
very  precisely.  Predictive  ratios  for  them  are  very  approximate.  Second,  the  predictive  ratios  are 
calculated  on  the  same  sample  used  to  estimate  the  models,  not  an  independent  validation  sample. 
This  introduces  the  possibility  of  over  fitting,  biasing  the  predictive  ratios  to  look  better  (closer  to 
one)  than  they  actually  are. 

Most  of  the  predictive  ratios  are  less  than  one.  This  occurs  because  the  PlP-DCG  model 
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predicts  expenditures  using  only  a  person's  single  highest-cost  admission.  The  most  expensive 
cases  are  probably  disproportionately  likely  to  be  hospitalized  multiple  times,  even  in  the  base 
year.  A  single  million  dollar  case  who  is  hospitalized  five  times  in  the  base  year  could  appear  in 
five  different  PIP-DxGroups.  Since  the  greatest  prediction  possible  in  the  PBP-DCG  payment 
model  is  $36,759  (for  a  95+  year  old  male  in  PDP-DCG  29),  this  single  case  could,  depending  on 
sample  sizes,  cause  predicted  expenditures  to  fall  well  short  of  actual  expenditures  in  five  different 
PIP-DxGroups.  Despite  this,  it  is  important  to  note  the  relative  improvement  in  predictive  ratios 
between  the  Age-Gender  (i.e.  AAPCC-like)  only  model  and  the  PIP-DCG  model.  In  all  cases, 
predictive  ratios  improve  substantially  (move  closer  to  1 .00)  under  the  PIP-DCG  model. 

This  important  trend  is  found  both  in  sub-groups  for  which  the  Age-Gender  model 
overpredicted  expenditures,  and  for  groups  which  were  underpredicted  using  only  Age-Gender. 
For  example,  under  the  Age-Gender  model,  the  predictive  ratio  for  the  group  of  beneficiaries  with 
expenditures  in  the  first  quintile  (lowest)  was  2.66,  indicating  overpredicted  expenditures  of  2.66 
times  actual  expenditures.  Under  the  PIP-DCG  model,  the  predictive  ratio  for  this  group  drops  to 
2.09,  while  an  overprediction  still  occurs,  it  is  reduced  substantially.  On  the  other  hand,  the  Age- 
Gender  model  underpredicted  expenditures  for  beneficiaries  with  chronic  conditions;  for  this 
group,  the  predictive  ratio  was  0.83  using  the  Age-Gender  model.  Under  the  PIP-DCG  model, 
the  predictive  ratio  for  individuals  with  chronic  illness  rises  to  0.89,  the  irhprovement  for  some 
specific  chronic  illnesses  are  more  dramatic. 

In  the  payment  model,  the  predictive  ratio  for  individuals  with  no  admissions  (the  base 
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year)  is  1 .07;  it  exceeds  unity.  This  occurs  because  of  the  decision  to  place  individuals  with  one- 
day  stays  into  this  base  group.  Because  one-third  of  beneficiaries  admitted  are  grouped  with  those 
not  admitted  in  estimating  payment  weights,  payments  are  over  predicted  by  7  percent  for  those 
not  admitted.  This  misprediction  is  part  of  the  price  that  is  paid  in  predictive  accuracy  for 
improving  payment  incentives. 
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Table  2.1:  Diagnosei  (DxGroups)  Included  in  Each  PIP-DCG  -  Payment  Model 


PIP-DCG  5 

DxGroup 


PIP-DCG  6 

DxGroup 


14 

131 

132 


18 


Breast  Cancer  (b) 

Ongoing  Pregnancy  with  Complicaticais 

Ongoing  Pregnancy  with  No  or  Minor  Complications 


Cancer  of  Prostatc/Testis/Male  Genital  Organs  (b) 


PIP-DCG  7 

DxGroup 


PIP-DCG  8 

DxGroup 


1 

39 
64 


16 
36 
77 
79 
80 
84 
-86 
92 
96 
110 
153 
158 


Central  Nervous  System  Infections 
Abdominal  Hoiiia,  Complicated 
Alcdiol/Drug  Depcndrace 


Cancer  of  Uterus/Cervix/Female  Genital  Organs  (b) 
Peptic  Ulcer 

Valvular  and  Rheumatic  Heart  Disease 
Hypertension,  Complicated 
Coronary  Atherosclerosis 
Angina  Pectoris 
Atrial  Arrhythmia 
Precerebral  Arterial  Occlusion 
Aortic  and  Other  Arterial  Aneurysm 
Asthma 
Brain  Injury 

Artificial  Opening  of  Gastrointestinal  Tract  Status 


PIP-DCG  9 

DxGroup 


21 

32 

82 

94 

145 

146 

147 

150 


Other  Cancers  (b) 

Pancreatitis/Other  Pancreatic  Disorders 

Acute  Myocardial  Infarction 

Transient  Cerebral  Ischemia  ^ 

Fractures  of  Skull  and  Face 

Pelvic  Fracture 

Hip  Fracture 

Internal  Injuries/Traumatic  Amputations/Third  Degree  Bums 


PIP-DCG  10 

DxGroup 


11 

59 

81 

83 

97 

116 

143 


Colon  Cancer  (b) 
Schizophrenic  Disorders 
Post-Myocardial  Infarction 
Unstable  Angina 

Thromboembolic  Vascular  Disease 
Kidney  Infection 

Vertebral  Fracture  Without  Spinal  Cord  Injury 
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PIP-DCG  11 

DxGroup 


PIP-DCG  12 

DxGroup 


PIP-DCG  14 

DxGroup 


42 

45 

87 

109 

133 


4 

10 

12 

19 

22 

26 

41 

48 

49 

56 

57 

60 

73 

91 

93 

S8 

111 

113 


2 

29 
58 
61 
63 
66 
70 
144 


Gastrointestinal  Obstruction/Perforation 
Gastrointestinal  Hemorrhage 
Paroxysmal  Ventricular  Tachycardia 
Bacterial  Pneumonia 
Cellulitis  and  Bullous  Skin  Disorders 


Tuberculosis 

Stomach,  Small  Bowel,  Other  Digestive  Cancer 
Rectal  Cancer 

Cancer  of  Bladder,  Kidney,  Urinary  Organs 

Benign  Brain/Nervous  System  Neoplasm 

Diabetes  with  Acute  Complications/Hypoglycemic  Coma 

Inflammatory  Bowel  Disease 

Rheumatoid  Arthritis  and  Connective  Tissue  Disease 

Bone/Joint  Infections/Necrosis 

Dementia 

Drug/Alcohol  Psychoses 
Major  Depression 

Epilepsy  and  Other  Seizure  Disorders 

Cerebral  Hemonliage 

Stroke 

Peripheral  Vascular  Disease 
Pulmonary  Fibrosis  and  Bronchiectasis 
Pleural  Efiusion/Pneumothorax/Empyema 


Septicemi  a/Shock 

Adrenal  Gland,  MetaboUc  Disorders 
DeliriumyHallucinations 
Paranoia  and  Other  Psychoses 
Anxiety  Disorders 
Personality  Disorders 
Degenerative  Neurologic  Disorders 
Spinal  Cord  Injury 


PIP-DCG  16 

DxGroup  8  •  Mouth/Pharynx/Larynx/Other  Respiratory  Cancer 

13  Lung  Cancer 

34  Cirrhosis,  Other  Liver  Disorders 

89  Congestive  Heart  Failure 

95  Atherosclerosis  of  Major  Vessel 

105  Chronic  Obstructive  Pulmonary  Disease 
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PIP-DCG  18 

DxGroup 


PIP-DCG  20 

DxGroup 


17 
55 
72 
75 
108 


27 
76 
112 
115 


Cancer  of  Placenta/Ovary /Uterine  Adnexa 

Blood/Immune  Disorders 

Paralytic  and  Other  Neurologic  Disorders 

Polyneuropathy 

Gram-Negative/Staphylococcus  PneumOTiia 


Diabetes  with  Chronic  Complications 
Coma  and  Encephalopathy 
Aspiration  Pneumonia 
Rraal  Failure/Nephritis 


PIP-DCG  23 

DxGroup 


PEP-DCG  26 

DxGroup 


9 

33 
88 
134 


7 

20 


Liver/Pancreas/Esophagus  Cancer  (b) 
End-stage  Liver  Disorders 
Cardio-Respiratory  Failure  and  Shock 
Decubitus  and  Chronic  Skin  Ulcers 


Metastatic  Cancer  (b) 
Brain/Nervous  System  Cancers  (b) 


PIP-DCG  29 

DxGroup 


3 

15 


fflV/AIDS  (a) 

Blood,  Lymphatic  Cancers/Neoplasms  (b) 


Notes: 

(a)  Includes  principal  and  secondary  inpatient  diagnoses  of  HIV/ADs. 

(b)  Includes  principal  diagnoses  and  secondary  diagnoses  when  the  pwinicpal  diagnosis  is  chemotherapy 
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Table  2.2 

Payment  Model 

Beneflciaries  Medicare  Eligible  at  Least  One  Year 

Originally 

Age/Sex 

Medicaid 

Disabled 

Disease 

Variable 

Coefficient 

Add-on 

Add-on 

Add-on 

Male:0-34 

1,873 

639 

PIPDCG  5 

1,910 

Male:35-44 

1,939 

1.442 

PIPDCG  6 

2,333 

Male:45-54 

2,486 

1,888 

PIPDCG  7 

3.556 

Male:55-59 

3,134 

2,025 

PIPDCG  8 

4,192 

Male:60-64 

3,874 

2,134 

PIPDCG  9 

4,666 

Malc:65-69 

2,759 

2,244 

2,1 15 

PIPDCG  10 

5,969 

Male:70-74 

3,598 

2,3  3U 

2,U2y 

PIPDCG  1 1 

6,480 

Male:75-79 

4,625 

2,353 

1,/U5 

PIPDCG  12 

8,474 

Male:80-84 

5,495 

2,271 

1,462 

PIPDCG  14 

10^200 

Male:85-89 

6,414 

2,060 

1,207 

PIPDCG  16 

12,435 

Male:90-94 

7,019 

1,688 

962 

PIPDCG  18 

13,547 

Male95+ 

6,923 

1,235 

717 

PIPDCG  20 

17,298 

Female:0-34 

1.844 

981 

PIPDCG  23 

19,4% 

Fcmale:35-44 

2,055 

1,590 

PIPDCG  26 

22,313 

FemaIe:45-54 

2^685 

1^870 

PIPDCG  29 

26,464 

Fcmale:55-59 

3,280 

2,025 

Female:60-64 

4,544 

2,103 

Femalc:65-69 

2,310 

2,207 

3,083 

rcilloJC.  i\J-  1 H 

2,998 

2,246 

2,940 

Female:75-79 

3,810 

2.314 

2,645 

Female80-84 

4,683 

2.156 

2,119 

Fcmale85-89 

5,589 

1,669 

1,594 

Female:90-94 

5.928 

1,178 

1,183 

Female;95+ 

5.754 

855 

773 
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Table  2.2,  coot 
Payment  Model 
New  Beneficiaries 


Variable 

Coefficient 

Medicaid  Add-on 

Male,  0-34 

2,610 

1.139 

Male,  35-44 

2.849 

l.%9 

Male.  45-54 

3.312 

2.369 

Male,  55-59 

4,130 

2.546 

Male,  60-64 

4,889 

2,578 

Male,  65 

2,679 

3,328 

Male,  66 

2.921 

3,297 

Male,  67 

3.162 

3.266 

Male,  68 

3.403 

3.235 

Male,  69 

3.644 

3.204 

Male,  70-74 

4.321 

3.028 

Male.  75-79 

5,537 

3,140 

Male,  80-84 

6,667 

3,124 

Male.  85-89 

7,742 

3,108 

Male.  90-94 

8.494 

1,971 

Male.  95+ 

8,505 

1,806 

Female,  0-14 

2.730 

1,330 

Female.  34-44 

2,955 

2,157 

Female,  45-54 

3.550 

2.173 

Female,  55-59 

4,284 

2.762 

Female,  60-64 

5,662 

2.298 

Female,  65 

2.276 

3.076 

Female,  66 

2.468 

3.075 

Female,  67 

2.660 

3,074 

Female,  68 

2.852 

3.073 

Female,  69 

3.044 

3,072 

Female,  70-74 

3,587 

-  2,945 

Female,  75-79 

4,587 

3,030 

Female,  80-84 

5,664 

3,003 

Female,  85-89 

6.771 

2,162 

Female,  90-94 

7.290 

1,670 

Female,  95+ 

7,041 

918 

65 
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Table  2J 

Predictive  Ratiot'  for  Altematlve  Risk  Adjustment  Models,  by  Validation  Subgroup,  Five  Percent  Sample 


Number  of 

Validation  Group  Qbservatioot 

Overall  Sample  1,387.105 

Age  and  Gender 

Female.  0-34  7.060 

Female.  35-44  13.097 

Female.  45-54  16.762 

Female.  55-59  10.463 

Female.  60-64  13.808 

Female,  65-69  138.066 

Female.  70-74  195,473 

Female,  75-79  165.533 

Female.  80-84  125,320 

Female,  85-89  77,973 

Female.  90-94  35.953 

Female.  95+  12,837 

Male,  0-34  11,473 

Male,  35-44  21,784 

Male,  45-54  25,228 

Male,  55-59  13,805 

Male.  60^  17.664 

Male.  65-«9  112,241 

Male.  70-74  145.759 

Male.  75-79  110.183 

Male.  80-84  69.751 

Male.  85-89  33.035 

Male,  90-94  11,042 

Male.  95+  2,793 

Race 

Black  118,843 

Non-Black  1,268,262 

Medicare  Entitlement  Status 

Elderiy  1.235.960 

Disabled  151.145 

Ottier  [}emographic  Characteristics 

Medicare  as  Secondary  PayeH  15,461 

Ever  Disabled  90.792 

Medicaid  Enrollee.  Base  Year  205,635 

Expenditures,  Base  Year 

First  Quintile  floweit)  277,413 

Second  Quintile  277,428 

Middle  Quintile  277.422 

Fourth  Quintile  277,421 

Fifth  Quintile  (highest)  277,421 

Top  5  Percent  69.356 

Top  1  Percent  13.872 

Hospital  Admissions,  Base  Year 

No  admissions  1.127.945 

One  admission  149.515 

Two  admissioos  62.866 

Three  or  more  admissioas  46,779 


 Model  

Age-Gender  + 
Age-Gender  +  PIPDCG  + 

Medicaid  and         Medicaid  and 
Age-Gender'       Ever  Disabled'        Ever  Disabled* 

I.OO  1.00  1.00 

1.00  1.00  1.00 

1.00  1.00  1.00 

1.00  1.00  .  1.00 

1.00  1.00  1.00 

1.00  1.00  1.00 

1.00  1.00  1.00 

1.00  1.00  1.00 

1.00  1.00  1.00 

1.00  1.00  1.00 

1.00  1.00  1.00 

1.00  1.00  1.00 

1.00  1.00  1.00 

1.00  1.00  1.00 

1.00  1.00  1.00 

1.00  1.00  1.00 

1.00  1.00  1.00 

1.00  1.00  1.00 

1.00  1.00  1.00 

1.00  1.00  1.00 

1.00  1.00  1.00 

1.00  1.00  1.00 

1.00  1.00  1.00 

1.00  1.00  1.00 

1.00  1.00  1.00 

0.79  0.89  0.90 

1.02  1.01  1.01 

1.00  1.00  1.00 

1.00  1.00  1.00 

n/a  0.99  0.99 

0.61  0.99  1.00 

0.70  1.00  1.00 

2.66  2.57  2.09 

1.93  1.88  1.54 

1J5  1J5  1.10 

0.95  0.96  0.84 

0.44  0.47  0.75 

0.27  0.29  0.61 

0.18  0.19  0.47 

1.32  1.31  1.07 

0.64  0.66  1.02 

0.48  0.50  0.91 

0.28  0.31  0.69 
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Table  2.3  (continiMd) 

Predictive  Ratios'  for  Ahemative  Risk  Adjustment  Models,  by  Validation  Subgroup,  Five  Percent  Sample 


 Model  

Age-Gender  + 
Age-Gender  +  PIPDCG  + 

Number  of  Medicaid  and         Medicaid  and 

Validation  Group  Observations     Aee-OendeH       Ever  Disabled'       Ever  Disabled^ 


Chronic  Conditions* 


Any  chnxiic  condition  below 

958,305 

0.83 

0.84 

0.89 

Depression 

62,889 

0.55 

0.59 

0.77 

Alcohol  /  Drug  Dependence 

10,945 

0.40 

0.44 

0.78 

Hypertensive  Heart  /  Renal  Disease 

97.990 

0.63 

0.65 

0.81 

Benign  /  Unspecified  Hypertension 

558,223 

0.82 

0.83 

0.90 

Diabetes  with  Conplicatioas 

57,675 

0.44 

0.47 

0.63 

Diabetes  without  Complications 

194,852 

0.60 

0.63 

0.73 

Heart  Failure  /  Cardiomyopatliy 

146.059 

0.48 

0.51 

0.74 

Acute  Myocardial  Infarction 

26,573 

0.45 

0.47 

0.78 

Other  Heart  £>isease 

357,088 

0.65 

0.66 

0.80 

Clffonic  Obstructive  Pulmonary  Disease 

234,004 

0.60 

0.63 

0.79 

Colorectal  Cancer 

16,945 

0.59 

0.59 

0.78 

Breast  Cancer 

28,688 

0.77 

0.75 

0.81 

Lung/Pancnu  Cancer 

10,907 

0.35 

0.35 

0.61 

Other  Stroke 

72.018 

0.50 

0.53 

0.74 

Intracerebral  Hemonbage 

3,676 

0.39 

0.42 

0.73 

Hip  Fracture 

19.384 

0.56 

0.59 

0.83 

Arthritis 

253,077 

0.77 

0.79 

0.84 

Mean  predicted  expenditures  for  a  group  divided  by  mean  actual  expenditures. 
'  Model  1  of  Table  5-2,  HER  1/99  Report. 
'  Model  2  of  Table  5-2,  HER  1/99  Report. 

*  Model  in  Table  8-6.  Diagnoses  from  ^ort  stays  excluded,  HER  1/99  Report. 

^  Medicare  as  secondary  payer*  group  was  not  calculated  for  Age-Gendo-  model. 

*  Defmed  as  persons  with  a  1995  diagnosis  on  a  Medicare  hospital  inpatient,  outpatient,  physician, 
or  other  health  professional  claim. 


SOURCE:  Health  Economics  Research,  Inc.  analysis  of  1995  and  1996  5%  SAF. 
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CHAPTER  3:  INTEGRATION  OF  THE  Pff-DCG  RISK  FACTOR  INTO  THE 
MEDICARE+CHOICE  PAYMENT  SYSTEM 


While  the  PIP-DCG  methodology  is  used  to  assign  relative  risk  scores  to  beneficiaries, 
these  risk  scores  are  only  one  part  of  the  risk  adjusted  payment  model.  This  chapter  will  describe 
the  Medicare+Choice  payment  system  as  it  is  currently,  the  issues  related  to  substituting  PIP- 
DCG  risk  scores  for  the  current  demographic  factors  in  the  payment  formula,  and  HCFA's 
proposed  method  for  making  risk  adjusted  Medicare+Choice  payments. 

Capitated  Medicare  Managed  Care  Payments:  Adjusted  Average  Per  Capita  Costs 

Since  the  inception  of  the  Medicare  managed  care  program,  capitated  payments  to  plans 
care  have  been  set  using  an  Average  Adjusted  Per  Capita  Cost  (AAPCC)  methodology.  The  logic 
of  this  approach  was  to  base  capitated  payments  on  average  costs  found  in  fee  for  service. 
Because  it  was  assumed  that  expenditures  for  enroUees  in  managed  care  would  be  lower,  the 
Medicare  estimated  fee-for-service  costs  are  discounted  by  5  percent.  In  order  to  account  for 
local  differences  in  the  heahh  needs  of  beneficiaries,  and  related  differences  in  spending,  these 
average  costs  are  estimated  at  the  county  level,  and  standardized  according  to  the  average 
demographics  observed  for  beneficiaries  in  that  county.  Thus,  the  basic  components  of  the 
AAPCC  include  average  fee-for-service  costs  in  the  county  and  an  average  county  demographic 
factor  score.  These  county  AAPCC  figures  have  been  expressed  in  an  annual  county  rate  book, 
which  is  the  basis  for  all  managed  care  payments  for  Medicare  enrollees. 

While  the  county  rate  book  is  the  basis  for  payments,  final  Medicare  capitated  payments 
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are  also  risk  adjusted  according  to  the  actual  demographic  profile  of  each  enrollee.  The 
demographic  factors  used  as  part  of  the  county  rate  book  calculation  were  the  same  factors  used 
to  adjust  final  payment  amounts  for  the  demographic  characteristics  of  individual  enrollees:  age, 
sex,  institutional  status,  and  eligibility  for  Medicaid.  This  payment  methodology  can  be  best 
summarized  by  this  (simplified)  formula: 

Payment  =  (0.95)  x(County  Per  Capita  Costs/Avg.  County  Demographic  Scorc)x  Enrollee  Demographic  Score 
Or,  in  even  more  simplified  terms: 

Payment  =  (AAPCC  County  Rate  Book)  x  Enrollee  Demographic  Score 

It  is  the  1997  version  of  this  AAPCC  county  rate  book  that  is,  by  law,  the  basis  of  Medicare 
capitated  payments  under  BBA. 

Rate  book  changes  under  BBA:  The  BBA  requirements  for  the  Medicare+Choice  payment 
system  modified  the  former  way  of  computing  the  capitated  rate  book.  This  was  done  to  meet  a 
number  of  policy  objectives,  including  a  desire  to  create  a  minimum  rate  for  traditionally  low  rate 
counties,  and  a  flattening  of  the  variability  of  county  rates  by  basing  these  rates  in  part  on  local 
factors,  and  in  part  by  national  experience.  While  somewhat  complex,  it  is  important  to 
understand  how  the  Medicare+Choice  rate  book  is  calculated,  as  it  affects  implementation  of  risk 
adjustment. 
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Blended  rates:  Every  year  after  1997,  the  Medicare+Choice  rates  (together  making  up  the 
"rate  book")  for  each  county  are  defined  as  the  maximum  of  three  possible  categories  ,  the  blended 
capitation  rate,  minimum  "floor"  amount,  or  minimum  2  %  increase.  Of  the  three  options,  the 
blended  capitation  rate  in  any  given  county  is  by  far  the  most  complex,  and  is  defined  as: 

county  blended  capitation  rate  =  (area%factor*  local  county  capitation  rate^)  + 
(national%  factor*  national  capitation  rate) 

The  area  percentage  factors  for  Parts  A  and  B  are  specified  in  BBA  and  are  equal  to:  90%  in 
1998;  82%  in  1999;  74%  in  2000;  66%  in  2001;  58%  in  2002;  50%  in  2003  and  after.  The 
national  factors  for  each  year  are  also  specified  in  BBA,  and  are  equal  to  100%  minus  the 
appropriate  area  percentage  fector. 

The  local  county  capitation  rate,  under  BBA,  is  a  fiinction  of  the  1997  AAPCC  county 
rate  book  amount  for  Medicare  Parts  A  and  B,  muhiplied  by  the  United  States  Per.Capita  Cost 
(USPCC)  growth  percentage  increase  for  Parts  A  and  B.  BBA  also  specifically  defines  the 
National  Per  Capita  Medicare+Choice  growth  Percentage  as  the  actual  USPCC  growth  rate  for 
Medicare  Parts  A  and  B  growth  minus  .8  percentage  points  in  1998,  minus  .5  percentage  points  In 
1999  through  2002,  and  actual  USPCC  Parts  A  and  B  growth  after  the  year  2002.  In  addition, 
BBA  mandates  that  graduate  medical  education  costs  be  carved  out  of  the  1997  county  rates  (20 
percent  in  1998,  40  percent  in  1999,  60  percent  in  2000,  80  percent  in  2001,  and  100  percent 
thereafter). 
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Both  the  local  county  and  national  capitation  rates  are  also  defined  in  BBA.  The  local 
cbunty  capitation  rates,  beginning  in  1998  are  calculated  as  the  1997  AAPCC  County  Rate  Book 
amount  for  Parts  A  and  B,  multiplied  by  the  national  per  capita  Medicare+Choice  growth 
percentage  increase  for  Parts  A  and  B.  Finally,  the  last  piece  of  the  formula  is  the  national 
capitation  rate,  which  is  in  turn  a  function  of  the  national  standardized  capitation  rate  (calculated 
separately  for  Parts  A  and  B).  The  national  standardized  capitation  rate  is  equal  to: 

Sum  over  all  counties  of:      Qocal  A,  B  capitation  rates  for  the  countyfjj)  * 

(number  of  ALL  beneficiaries  in  the  countypj)* 
(average  ALL  beneficiary  risk  adjustment  factor 
weights ) 

Divided  by: 

Sum  over  all  counties  of:      (number  of  ALL  beneficiaries  in  the  county^))* 

(average  risk  factor  weights  for  ALL  beneficiaries  in 
the  county) 

This  component  of  the  rate  book  calculation  is  where  the  local  per  capita  costs  are  standardized 
according  to  the  relative  risk  factor  of  beneficiaries  in  that  county,  relative  to  the  national  risk 
factor  mean.  Prior  to  BBA,  this  risk  factor  standardization  was  accomplished  using  average 
demographic  risk  factors.  Once  risk  adjustment  is  implemented,  this  standardization  should  be 
revised  to  reflect  health  status  risk  factors.  This  point  will  be  discussed  in  more  detail  later  in  this 
chapter  when  the  process  of  restandardi2:ation  and  rescaling  is  described. 

Continuing  to  define  the  components  of  the  county  rate  amounts,  the  national  capitation 
rate  is  equal  to: 
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Sum  of:         ((national  standardized  cap  rate  for  Parts  A)  *  (actuarial  weight  for 
Part  A)*  (Relative  Prices  for  Part  A))  +  ((national  standardized 
capitation  rate  for  Part  B)  *  (actuarial  weight  for  Part  B)*  (Relative 
Prices  for  Part  3)) 

Technically,  county  capitation  rates  are  in  large  part  calculated  separately  for  Parts  A  and  B, 
resulting  in  two  rate  books.  When  capitation  rates  are  generally  discussed  for  policy  purposes, 
however,  the  Parts  A  and  B  rates  are  combined. 

Floor  amounts:  The  second  possible  category  determining  a  county's  capitation  rate  under 
Medicare+Choice  is  the  minimum  floor  amount.  In  1998,  BBA  specified  this  floor  amount  as 
$367.  For  1999  and  beyond,  the  $367  amount  is  trended  forward  using  the  national  per  capita 
Medicare+Choice  growth  percentage.  In  1999,  the  minimum  floor  county  rate  is  $379.  This  figure 
is  then  split  between  Parts  A  and  B  using  national  actuarial  weights. 

Guaranteed  2 percent:  The  third  and  final  possible  category  determining  a  county's 
capitated  rate  is  the  minimum  2  percent  increase.  This  increase  is  defined  in  BBA  as  1.02 
multiplied  by  the  1997  AAPCC  County  Rate  Book  Amount  in  1998,  then  beginning  in  1999,  1.02 
multiplied  by  the  Medicare  +Choice  county  capitation  rate  used  for  payments  in  the  prior  year. 
This  means  that  in  1999,  county  rate  book  amounts  in  all  counties  were  guaranteed  an  increase  of 
2  percent  over  the  rates  in  effect  the  prior  year,  regardless  of  the  fact  that  graduate  medical 
education  is  being  removed  from  the  cost  rates  and  paid  separately  to  teaching  hospitals.  It  is  also 
important  to  note  that  BBA  does  not  allow  corrections  to  the  rate  for  previous  errors  in 
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projecting  the  USPCC  growth  rates. 

Two  additional  thoughts  are  important  regarding  the  2  percent  increase  category.  First, 
this  increase  relates  to  the  county  rates,  and  not  to  either  aggregate  or  per  enrollee  payments  to 
plans;  payments  are  a  function  of  the  county  rates  and  the  risk  factor  scores  assigned  to  each 
enrolled  beneficiary.  Therefore,  plan  payments  can  be  higher  or  lower  than  2  percent  over  the 
prior  year,  depending  on  the  population  enrolled.  Second,  the  requirement  that  the  2  percent  be 
applied  relative  to  rates  in  efifect  the  prior  year  becomes  important  in  understanding  the  need  for  a 
rescaling  factor,  as  will  be  explained  later  in  this  chapter. 

Once  Medicare+Choice  county  capitation  rates  have  been  determined  by  the  largest  of 
either  the  blended  capitation  rate  method,  minimum  "floor",  or  minimum  2  percent  increase 
method,  other  rules  apply  in  the  final  calculation  of  the  Medicare+Choice  rate  book.  First,  a 
"budget  neutrality"  factor  is  applied.  Under  this  budget  neutrality  calculation,  aggregate  national 
estimated  payments  resulting  fi-om  the  combination  of  blends,  floors,  and  minimum  increases  must 
be  equal  to  (or  less  than)  aggregate  national  Part  A  and  B  estimated  payments  under  USPCC 
trended  1997  AAPCC  rate  book  payments.  If  the  blended/floor/minimum  increase  rates  are  not  at 
or  below  this  level,  (theoretically)  rates  are  reduced  for  blend  counties  to  attempt  to  attain  budget 
neutrality.  In  1998  and  1999,  this  resulted  in  all  counties  being  either  at  the  floor  or  the  minimum 
increase  without  budget  neutrality  being  achieved. 
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The  Need  for  Rate  Book  Restandardization  and  Rescaling 

The  essential  purpose  of  the  implementation  of  risk  adjustment  is  the  substitution  of 
individual  enrollee  demographic  factors  with  a  new  individual  enroUee  risk  adjustment 
methodology.  But  this  substitution  should  take  place  in  two  places:  in  the  standardization  of 
county  rates,  and  in  the  method  of  estimating  relative  risk  of  individual  enrollees.  BBA 
modifications  to  the  rate  book  make  a  direct  rate  book  standardization  substitution  difiBcuh 
because  the  1997  demographic  AAPCC  rates  are  the  basis  for  future  rate  books. 

Demographic  standardization:  The  old  (demographically-based)  AAPCC  rate  book 
represented  the  cost  to  Medicare  in  a  given  county  for  the  national  average  beneficiary  measured 
demographically.  County  rates  were  calculated  by  dividing  county  per  capita  costs  by  county 
average  demographic  factors.  Prior  to  BBA,  these  rates  were  updated  annually.  However, 
because  of  BBA  modifications,  all  Medicare-t-Choice  county  rates  have  their  basis  in  the  1997 
AAPCC  Rate  Book.  Thus,  the  factors  used  in  calculating  this  1997  Rate  Book  are  "locked  in"  - 
including  the  average  county  demographic  factors.  Also,  the  2  percent  minimum  increase  must  be 
based  on  the  prior  year's  rates  used  for  payment. 

Risk  factor  standardization:  Despite  these  policy  complications,  it  is  important  to  apply 
the  new  enrollee  risk  adjustment  methods  to  an  appropriately  standardized  rate  book.  This  is  the 
case  because,  if  we  were  to  shifl  from  an  enrollee  demographic  factor  to  risk-based  adjustments, 
while  maintaining  the  factors  underlying  the  current  rate  book,  a  critical  inconsistency  would  be 
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created  in  the  overall  payment  methodology.  The  risk  adjustment  methodology  adds  disease 
information  to  purely  demographic  information.  Though  attempting  to  measure  the  same  thing  — 
relative  health  status  —  the  range  of  factors  for  the  demographic-only  and  risk  factors  differs. 
This  is  in  part  simply  because  the  measurement  range  (or  "ruler")  of  risk  factors  exceeds  that  of 
the  old  demographic-only  factors,  and  because  the  new  risk  factors  are  able  to  distinguish 
differences  in  health  status  more  accurately.  However,  because  the  "rulers"  differ  between 
demographic  and  risk  factors,  a  technical  modification  is  necessary  for  payments  to  remain 
methodologically  correct.  Without  some  adjustment,  this  inconsistency  between  the 
standardization  factors  used  in  the  county  rates  and  the  enrollee  risk  factors  will  result 
haphazardly  in  either  significant  underpayments  or  overpayments,  depending  on  the  county. 

Example:  The  best  way  to  illustrate  the  problem  is  through  the  following  hypothetical 
example.  Assume  that,  under  the  old  AAPCC  methodology,  the  average  county  demographic 
factor  for  county  A  was  1.0,  indicating  that,  based  on  demographic  factors.  Medicare  beneficiaries 
in  "A"  were  at  the  national  average.  However,  under  the  new  risk  adjustment  methodology  to  be 
implemented  under  BBA,  the  average  risk  factor  for  county  "A"  is  1 .3,  indicating  under  this  new 
measurement  system  that  "A"  county  Medicare  beneficiaries  are  "sicker"  than  the  national 
average.  In  both  cases,  the  same  population  is  being  measured  during  the  same  year  -  it's  just 
that  the  "rulers"  are  different. 

This  difference  in  rulers  ~  left  uncorrected  —  would  result  in  erroneous  payments  in  the 
following  way.  Consider  a  Medicare  beneficiary  living  in  county  "A"  who  has  a  number  of  health 
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problems,  but  whose  risk  factor  is  the  same  as  the  county  average  (1.3).  Without  any  correction, 
the  risk  adjusted  payment  system  will  pay  1 .3  times  the  rate  book  amount.  Assuming  monthly  per 
capita  costs  in  county  A  were  $600,  the  demographic  rate  book  amount  would  be  $600  divided  by 
1 .0  (the  average  demographic  factor  in  county  A),  or  $600.  In  otner  words,  under  the  current 
system,  beneficiaries  with  demographic  factors  equal  to  the  county  average  would  be  paid  $600. 
Payments  under  risk  adjustment,  however,  would  be  1.3  times  $600,  or  $780.  If  the  rate  book 
were  recomputed  according  to  the  average  risk  factor  in  the  county  (1.3),  the  rate  would  be  $600 
divided  by  1.3,  or  $462.  Payment  for  this  average  individual  would  then  be  $462  times  1.3,  or 
$600.  This  is  the  correct  amount  for  the  average  person  in  county  A. 

Potential  underpayment  for  some  beneficiaries  would  also  occur  in  the  absence  of 
rescaling.  For  example,  assume  that  the  average  county  demographic  factor  in  hypothetical 
county  "B"  is  1 . 1,  or  just  slightly  above  the  national  average.  Assume  as  well,  that  the  average 
county  risk  factor  is  estimated  at  0.9,  indicating  a  slightly  healthier  than  average  beneficiary 
population  compared  to  the  national  average.  For  a  Medicare  beneficiary  residing  in  county  "B," 
who  is  equal  to  the  county  average  of  0.9,  a  significant  underpayment  would  resuU.  Assuming 
per  capita  costs  of  $500,  the  demographic  rate  book  would  be  $500  divided  by  1.1,  or  $455.  Risk 
adjusted  payment  for  the  average  person  would  be  .9  times  $455,  or  $410.  This  is  significantly 
less  than  the  $500  that  would  be  appropriate  for  the  average  person  in  county  "B."  If  the  rate 
book  were  appropriately  rescaled,  the  rate  book  amount  would  be  $500  divided  by  .9,  or  $556.  A 
beneficiary  with  the  average  county  risk  factor  of  .9  would  therefore  receive  a  risk  adjusted 
payment  of  .9  times  $556,  or  $500. 
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Use  of  a  rescaling  factor:  The  most  direct  and  accurate  way  to  fix  this  problem  would  be 
to  calculate  both  the  average  county  and  individual  enrollee  factors  on  the  same  scale  -  as 
originally  done  when  both  were  calculated  using  demographic  factors.  Unfortunately,  this  is  not 
possible  since  the  rate  book  (including  the  demographic  basis  for  the  average  county  factor)  is  set 
by  law.  However,  a  "county  rescaling  factor,"  which  is  part  of  the  risk  adjustment  methodology, 
places  both  the  county  and  enrollee  factors  back  on  a  comparable  scale.  The  rescaling  factor  for 
each  county  will  be  defmed  as  the  ratio  of  the  following: 

County  Rescaling  Factor  =  (Risk  County  Rate.) 

(Demogrs^hic  County  Rate) 

The  denominator  of  this  ratio  (the  demographic  county  rate)  is  simply  the  county  rate 
calculated  under  the  current  system.  The  numerator  (risk  county  rate)  is  the  county  rate 
properly  standardized  to  the  new  risk  adjustment  factors.  The  calculation  of  these 
restandardized  rates,  resulting  in  risk-based  county  rates,  require  a  number  of  steps.  The 
process  described  here  is  somewhat  simplified,  though  it  provide  sufficient  understanding  for 
the  purpose  of  explaining  the  county  rescaling  factor. 

Method  for  calculating  county  rescaling  factors:  First,  average  county  risk  factors 
(using  the  payment  PIP-DCG  model,  and  computed  for  each  county  for  years  1994,  1995  and 
1996,  based  on  100  percent  Medicare  FFS  data)  were  developed.  The  average  county  risk 
factors  replace  the  average  county  demographic  factors  found  in  the  AAPCC  rate  book.  The 
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average  county  risk  scores  were  calculated  from  the  1994,  1995,  and  1996  data,  except  for 
counties  with  small  numbers  of  Medicare  beneficiaries  where  adjustments  were  made. 
HCFA's  Office  of  the  Actuary  (OACT)  calculated  combined  Aged,  Disabled,  Parts  A  and  B 
per  capita  costs  for  1997.  These  combined  county  costs  were  standardized  by  the  average 
county  risk  factors,  making  new  local  restandardized  rates.  From  these  new  local  rates, 
OACT  applied  the  mandated  calculations  (e.g.  blends/floors,/2  percent  increase,  budget 
neutrality,  medical  education  carve  outs,  etc),  consistent  with  BBA  requirements.  This  process 
will  be  used  to  create  a  risk  rate  book,  which  could  be  used  (in  the  numerator  in  the  rescaling 
factor)  to  determine  payments  beginning  in  2000* 

There  will  technically  be  two  rescaling  factors  for  each  county:  one  to  ^^iscale  payments 
for  aged  enrollees,  and  the  other  for  disabled  enrollees.  For  example,  in  a  given  county,  the 
rescaling  factor  used  in  payments  for  an  aged  beneficiary  is  defined  as: 

(Risk  County  Rate) 

(Aged  Demographic  County  Rate) 

For  disabled  beneficiaries,  the  ratio  is:  ,      ■  - 

(Risk  County  Rate) 

(Disabled  Demographic  County  Rate) 

What  differs  in  each  case  is  only  the  denominator.  Additional  information  on  average  county 

*  It  is  important  to  note  that,  because  of  the  blend  transition  policy,  payments  in  2000  will  be  based  in  part  on 
the  risk  rate  book  and  in  part  on  the  demographic  rate  book. 

77 


risk  factors  is  available  at  HCFA's  Web  site  (Tittp://w ww.hcfa.gov).  A  file  containing 
estimated  county  risk  factors  for  the  purpose  of  creating  a  1997  risk  rate  book  is  posted  on  the 
Web  site.  However,  minor  revisions  to  the  average  county  risk  factors  are  possible  prior  to 
the  annual  announcement  of  payment  rates  on  March  1,  1999. 

Payment  system  application:  Risk  adjusted  payment  amounts  for  enrollees  will  thus  be 
calculated  as  follows: 

Payment  =     Demographic  County  Rate  * 

[(Risk  County  Rate)/(Demographic  County  Rate)]  * 
Enrollee  Risk  Factor 

This  approach  preserves  BBA  requirements  while  assuring  that  payments  are  a  function  of  the 
enrollee  risk  factor  and  the  appropriately  scaled  risk  rate  book.  Preserving  the  demographic 
rate  book  also  facilitates  implementation  of  a  transition  payment  system  that  phases  in  the  new 
system  in  stages. 

Phase- in  of  risk  adjusted  payments 

HCFA  has  determined  that  a  the  risk  adjusted  payment  system  will  be  phased-in,  rather 
than  allowed  to  take  full  effect  on  January  1,  2000.  HCFA  is  proposing  a  policy  of  only 
partially  phasing  in  the  PIP-DCG  system  (for  example,  80  percent  of  effect  phased  in  by  year 
4)  before  moving  to  a  full  encounter  system,  as  a  way  of  moderating  concerns  about  the  bias 
of  a  inpatient-only  model  and  the  "exclusion"  of  1  day  stays.  At  that  point,  a  "full"  risk 
adjustment  model  (or  potentially  a  new  phase-in)  would  begin. 

78 


I 


There  is  substantial  precedent  in  the  Medicare  program  for  phasing  in  significant 
changes  in  payment  methodology  which  could  have  adverse  impacts  on  providers  and 
beneficiaries.  Among  these  precedents  are: 

•  The  1983  statute  establishing  a  prospective  payment  system  for  inpatient  hospital 
operating  costs  provided  for  a  three-year  phase  in,  employing  two  simultaneous  blends. 
There  was  an  overall  blend  of  decreasing  hospital-specific  and  increasing  federal  rates. 
Within  the  federal  rate,  there  was  also  a  blend  of  decreasing  national  and  increasing 
regional  components.  This  transition  was  later  extended  to  four  years  by  statute.  The 
transition  ended  in  1987,  and  hospitals  have  been  under  a  fully  rate-based  system  for  their 
operating  costs  since  1988. 

•  In  implementing  a  statutory  requirement  to  establish  a  prospective  payment  system  for 
inpatient  hospital  capital  costs,  the  agency  used  its  discretion  to  provide  for  a  ten-year 
transition.  This  transition  system  employs  a  complicated  array  of  grandfathering  cost- 
based  payments,  payment  under  a  blend  of  national  and  hospital-specific  rates,  and 
payment  floors  by  class  of  hospitals  (e.g.,  90  percent  of  Medicare  capital  costs  for  sole 
community  hospitals).  The  transition  is  scheduled  to  end  for  most  hospitals  in  2001. 

•  There  was  a  statutory,  uniform  five-year  transition  to  payment  under  the  physician  fee 
schedule,  using  a  blend  of  each  physician's  charge-based  payment  and  the  new  national  fee 
schedule  amount.  That  transition  ended  in  1996. 

•  The  BBA  provides  for  a  four-year  uniform  transition  to  resource-based  practice  expense 
relative  value  components  under  the  physician  fee  schedule,  using  blends  of  the  charge- 
based  and  resource-based  values.  That  transition  began  January  1,  1999,  and  is  scheduled 
to  end  on  December  3 1 ,  2002. 

Each  of  these  transitions  posed  unique  technical  and  implementation  issues.  In  general,  transitions 

have  served  well  to  introduce  major  changes  in  payment  methodologies  without  causing  abrupt 

changes  in  payment  levels  that  could  generate  financial  problems  for  providers  or  disrupt  services 

for  beneficiaries.  The  inpatient  operating  PPS  and  physician  fee  schedule  transitions  were 

successfully  completed  without  such  disruptions  and  without  the  need  to  make  major  adjustments 

to  the  new  methodology.  The  transition  to  resource  based  practice  expense  is  expected  to 

proceed  smoothly.  In  the  case  of  capital  PPS,  adoption  of  a  lengthy  and  complicated 
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methodology,  geared  to  the  specific  needs  of  very  different  kinds  of  hospitals,  has  not  spared  the 
agency  fi^om  continued  lobbying  for  special  treatment  of  certain  costs  (e.g.,  capital  taxes),  or  of 
special  needs  (e.g.,  for  urgently  needed  capita!  expansions).  In  1995,  the  agency  agreed  in  effect 
to  extend  the  transition  for  certain  hospitals  that  have  recently  undertaken  significant  expansions 
by  providing  for  a  70  percent  payment  floor  for  up  to  ten  more  years. 

The  general  rationale  of  avoiding  abrupt  changes  in  the  flow  of  payments  applies  in  the 
case  of  Medicare+Choice  risk  adjustment.  An  additional  reason  for  adopting  a  transition  in  this 
case  may  be  the  perceived  inadequacy  of  the  inpatient-only  model  that  we  are  constrained  to 
employ  in  the  interim  until  a  comprehensive  risk  adjustment  methodology  can  be  implemented.  It 
can  be  argued  that  risk  adjustment  based  only  on  inpatient  data  disadvantages  organizations  that 
appropriately  avoid  hospitalization  in  favor  of  treatment  in  outpatient  settings.  In  addition,  an 
inpatient-only  model  provides  only  relatively  weak  incentives  for  the  kind  of  behavior  that  risk 
adjustment  in  general  is  supposed  to  promote.  A  comprehensive  risk  adjustment  methodology 
that  incorporates  inpatient,  outpatient  hospital,  and  physician  data,  creates  significantly  enhanced 
incentives  for  organizations  to  enroll  beneficiaries  with  poor  health  status,  and  conversely  to  avoid 
enrolling  only  healthier  beneficiaries.  • 

An  inpatient-only  model,  however,  somewhat  attenuates  these  incentives.  There  is  a 
muted  incentive  under  the  inpatient-only  model,  for  example,  to  select  chronically  ill  individuals, 
since  only  diagnoses  fi"om  inpatient  stays  result  in  higher  payments.  (This  effect  will,  of  course, 
vary  substantially  to  the  degree  that  specific  kinds  of  chronic  illness  generate  hospitalizations.)  A 
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transition  strategy  for  inpatient-only  risk  adjustment  may,  then,  provide  an  appropriate  way  to 
mitigate  the  impact  of  a  possibly  inadequate  model  while  the  agency  prepares  to  implement 
comprehensive  risk  adjustment. 

A  number  of  transitiori  options  were  considered.  The  primary  options  were:  (1)  a  blend  of 
demographic  and  risk-adjusted  payment  rates;  and  (2)  aggregate  payment  corridors.  The  blend 
methodology  is  familiar  from  several  previous  transitions  (e.g.,  both  operating  and  capital  PPS). 
In  this  case,  payment  amounts  for  each  enrollee  would  be  separately  determined  using  the 
demographic  and  risk  methodologies  (i  e.,  taking  the  separate  demographic  and  risk  rate  books 
and  applying  the  demographic  and  risk  adjustments,  respectively).  Those  payments  amounts 
would  then  be  blended  according  to  the  percentages  for  the  transition  year.  Under  the  payment 
corridors  methodology;  total  payment  to  an  organization  would  be  constrained  to  some 
percentage  change  (e.g.,  plus  or  minus  3  percent)  of  what  the  organization  would  have  received 
under  the  current  methodology.  Payment  to  the  organization  during  the  course  of  a  year  would 
be  made  on  the  basis  of  risk-adjusted  rates.  There  would  be  a  periodic  settlement  in  which  HCFA 
would  pay  the  organization,  or  the  organization  would  reimburse  HCFA,  whatever  is  necessary  to 
bring  the  organization's  total  payment  within  the  established  corridors  As  in  the  case  of  the  blend 
methodology,  we  would  have  to  determine  the  appropriate  length  of  the  transition.  In  this  case, 
HCFA  would  also  have  to  determine  the  size  of  the  corridors,  whether  the  corridors  would 
change  during  the  course  of  the  transition  (e.g.,  3  percent  the  first  year,  6  percent  the  second  year, 
etc.),  and  whether  the  corridors  would  be  symmetrical  or  asymmetrical. 
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Based  on  a  variety  of  analytic  and  operational  considerations,  HCFA  proposes  to 
implement  a  transition  of  risk  adjustment  using  the  blended  payment  approach.  The  first  year 
blend  percentages  will  be  90  percent  of  the  demographically  adjusted  rates,  and  10  percent  of  the 
risk-adjusted  payment  rate.  HCFA  has  also  decided  to  implement  a  five-year  transition,  which 
will  culminate  in  fijll  implementation  of  comprehensive  risk  adjustment,  using  all  encounter  data, 
in  the  fifth  year.  The  following  transition  schedule  will  apply  to  Medicare+Choice  payments: 


CY  2000  90  percent  demographic  method       10  percent  PIP-DCG  method 

CY2001  70  percent  demographic  method       30  percent  PIP-DCG  method 

CY  2002  45  percent  demographic  method       55  percent  PIP-DCG  method 

CY  2003  20  percent  demographic  method       80  percent  PIP-DCG  method 

CY  2004  100  percent  comprehensive  risk  adjustment  (using  full  encounter  data) 

In  order  to  implement  comprehensive  risk  adjustment  in  CY  2004,  HCFA  will  soon  be  providing 
plans  with  guidance  concerning  requirements  for  submission  of  outpatient,  physician,  and  other 
non-inpatient  encounter  data. 


HCFA's  preliminary  analyses  of  the  first  year's  impact  of  risk  adjustment  indicate  that 
these  blend  percentages  should  significantly  reduce  the  initial  impact  to  organizations  of  risk 
adjustment.  Specifically,  these  analyses  suggest  that  the  average  decrease  in  aggregate  payments 
to  Medicare+Choice  organizations  under  this  transition  fi-om  risk  adjustment  alone  will  be  less 
than  1  percent  in  the  first  transition  year.  While  the  impact  on  specific  organizations  will  vary, 
this  preliminary  analysis  also  suggests  that  the  maximum  decrease  in  payment  to  any  organization 
fi'om  risk  adjustment  alone  will  be  less  than  2  percent.  HCFA  will  continue  to  monitor  the  impacts 
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on  organizations  throughout  the  transition  period. 


Treatment  of  demonstrations:  Several  commenters  on  the  Federal  Register  notice  asked 
how  the  new  risk  adjustment  methodology  would  apply  to  current  demonstration  projects.  In 
particular,  these  commenters  asked  about  the  application  of  risk  adjustment  to  several  important 
demonstrations  that  provide  services  to  special  populations.  These  projects  are  the  Social  Health 
Maintenance  Organization  (SHMO)  Demonstration,  the  Program  of  All-inclusive  Care  for  the 
Elderly  (PACE),  EverCare,  and  the  Minnesota  Senior  Care  Project. 

The  Social  HMO  Demonstration  began  in  1985  and  is  scheduled  to  continue  through 
December  31, 2000.  Congress  established  the  Social  HMO  Demonstration  and  authorized  an 
enhanced  payment  mtthodology  that  exceeds  traditional  Medicare  payment  in  recognition  of  the 
additional  health  services  mandated  for  the  project's  special  population.  In  addition,  the  Balanced 
Budget  Act  of  1997  (BBA)  requires  the  Secretary  to  develop  a  plan  to  transition  the  Social 
HMOs  to  the  Medicare+Choice  program  with  a  recommendation  for  a  payment  approach  that 
takes  into  account  the  risk  factors  appropriate  to  the  population  served. 

Like  the  Social  HMO  demonstration,  PACE  also  has  an  enhanced  payment  methodology 
that  was  mandated  by  Congress  to  reflea  its  special  population.  PACE  began  in  1987  and  will  be 
converted  to  a  permanent  benefit  under  Medicare  within  the  next  3  years.  Although  EverCare 
does  not  have  the  longevity  of  the  other  projects,  it  is  a  well  established  5-year  demonstration  thar 
is  scheduled  to  end  December  31,  2000.  Under  the  Minnesota  Senior  Health  Options  (MSHO) 
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Project,  HCFA  and  the  State  have  integrated  the  financing,  service  delivery,  and  administrative 
systems  of  Medicare  and  Medicaid  to  create  a  unique  care  system  for  dually  eligible  beneficiaries 
in  the  Twin  Cities  metropolitan  area. 

Because  of  the  unique  features  of  these  demonstration  projects,  we  are  assessing  possible 
refinements  to  the  risk  adjustment  methodology.  This  analysis  cannot  be  completed  in  time  to 
apply  any  recommended  refinements  in  the  year  2000.  Therefore,  we  have  decided  to  delay 
implementation  of  a  risk-adjusted  payment  system  for  organizations  participating  in  these 
demonstrations  until  we  have  additional  information.  For  these  demonstrations,  we  will 
temporarily  maintdn  the  present  payment  approaches  and  not  use  the  M+C  risk  adjustment  modd 
in  year  2000. 

HCFA  is  working  with  the  organizations  participating  in  these  demonstrations  to  acquire 
encounter  data  that  are  both  claims  and  survey-based  and  include  inpatient,  outpatient,  and 
physician  data,  as  well  as  fimctional  status  information.  The  objective  is  to  evaluate  risk 
adjustment  payment  options  for  the  special  populations  they  serve.  HCFA  plans  to  collect  data  in 
1998,  1999,  and  2000.  We  are  examining  the  possibility  of  using  a  hybrid  system  after  the  year  , 
2000. 

Reconciliation  for  late  encounter  data:  Plans  have  approximately  3  months  after  the  en<i 
of  a  data  collection  year  to  submit  the  encounter  data  that  will  be  used  to  develop  beneficiary 
risk  scores  to  their  fiscal  intermediary.   For  example,  plans  must  submit  encounter  data  for 
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the  period  July  1,  1998  through  June  30,  1999  to  their  fiscal  intermediary  by  September  17, 
1999.  If  plans  submit  encounters  after  this  date,  they  will  not  be  incorporated  into  payments 
for  CY  2000.  However,  in  response  to  concerns  expressed  by  plans  over  this  short  time  frame, 
HCFA  expects  to  institute  a  reconciliation  process  that  will  take  into  account  late  data 
submissions.  Plans  should  attempt  to  have  all  data  in  by  the  deadline  of  September  17,  1999. 
However,  if  plans  receive  UB-92s  from  hospitals  after  this  date,  they  may  submit  the 
encounter  to  their  fiscal  intermediary  and  the  data  will  be  processed.  Plans  should  note  that 
the  deadline  for  submission  of  all  data  ft'om  a  payment  year  will  be  established  (probably  June 
30,  2000  for  the  period  of  July  1,  1998  to  June  30,  1999).  After  that  date,  the  fiscal 
intermediary  will  no  longer  accept  these  data.  After  the  payment  year  is  completed,  HCFA 
will  recalculate  risk  factors  for  individuals  who  have  late  encounters  submitted.  Then,  we  will 
determine  any  payment  adjustments  that  are  required.  This  reconciliation  will  be  undertaken 
after  the  close  of  a  payment  year  and  will  be  a  one-time  only  reconciliation  for  each  payment 
year.   Additional  information  on  the  reconciliation  approach  will  be  provided  to  plans  over 
the  next  several  months. 
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CHAPTER  4:  SIMULATED  IMPACT  OF  THE  PIP  DCG-BASED 
RISK-ADJUSTMENT  PAYMENT  SYSTEM 


This  chapter  begins  with  a  description  of  the  data  used  to  simulated  the  impacts  of  the 
proposed  system  relative  to  the  current  AAPCC  methodology.  It  continues  with  a  description  and 
discussion  of  the  simulated  impacts  of  risk  adjustment  by  various  plan  and  geographic 
characteristics. 

Under  BBA,  Medicare+Choice  organizations  were  required  to  submit  data  to  HCFA 
regarding  inpatient  hospital  services  for  periods  beginning  on  July  1, 1997.  Data  collected  for  this 
"start  up"  year  (July  1, 1997  to  June  30, 1998)  will  not  be  used  directly  for  payment.  Rather, 
these  data  were  collected  to  estimate  the  impacts  of  the  PIP-DCG  based  Medicare+Choice 
payment  system.  Plan  levd  impacts  from  these  analyses  will  also  be  provided  to  plans  on  March 
1,  1999  to  inform  their  ACR  submission. 

Impact  Analaysis  Methods 

The  impact  analysis  presented  here  employed  a  "point  in  time"  approach.  To  estimate  the 
payment  impact  of  the  risk  adjustment  change,  we  compared  actual  demographic-based  payments 
to  estimated  risk  adjusted  payments  for  the  exact  same  enrollees  for  September  1998.  Aggregated 
to  the  plan  level,  the  difference  in  these  amounts  represents  a  reasonable  estimate  of  change  in 
payment  due  to  risk  adjustment. 


86 


More  specifically,  Medicare  payments  to  plans  on  behalf  of  enrolled  beneficiaries  were 
calculated  for  September  1998,  using  the  PIP-DCG  risk  adjusted  payment  method.  This  was 
done  using  the  beneficiary  population  plans  actually  enrolled  for  that  month.  Diagnoses  for 
managed  care  enrolled  beneficiaries  (submitted  by  plans  in  the  start  up  year  data)  were  used  to 
assign  PIP-DCG-based  payment  expenditures  for  these  enroUees.  Risk-based  payment  estimates 
were  then  converted  to  relative  risk  factors  (see  Chapter  3  for  more  detail).  Then,  enrollee  risk 
factors  were  applied  to  a  restandardized  BBA  county  rate  book  (see  Chapter  4  for  more  detail  on 
this  process)  to  yield  risk  adjusted  montly  payments.  Comparing  the  proposed  payment  to  the 
actual  payments  made  under  the  old  AAPCC  payment  yields  a  typical  monthly  impact  as  a  result 
of  the  new  payment  system.  Once  changes  in  payments  at  the  beneficiary  level  are  estimated,  it  is 
a  simple  process  to  derive  estimates  at  more  aggregated  levels  such  as  the  plan  level  or 
geographic  level. 

The  simulations  presented  here  reflect  the  data  available  at  the  time  of  the  impact  analysis. 
Because  the  data  to  be  used  for  actual  payments  (beginning  January  1,  2000)  will  be  based  on 
encounter  data  for  the  calendar  year  beginning  on  July  1,  1998  and  ending  June  30,  1999,  the 
actual  impact  of  the  risk  adjustment  system  relative  to  the  current  demographic  system  at  the  time 
of  implementation  may  differ  (due  primarily  to  changes  in  plan  enrolhnent  profiles  and  possible 
improvement  on  plan  data  quality  and  completeness).  Nevertheless,  the  impacts  reflect  the  best 
data  and  information  that  we  had  available  at  the  time  of  the  simulation. 
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Data  representing  approximately  1 .2  million  encounters  were  submitted  to  HCFA  from 
335  Medicare+Choice  organizations  for  over  5.3  million  beneficiaries.  This  excluded  data 
submitted  from  plans  that  were  involved  in  demonstration  projects,  and  cost  and  health  care 
prepayment  plans.  In  this  start  up  year  data,  the  ratio  of  submitted  encounters  to  enroUees  across 
the  all  plans  is  .22  encounters  per  enrollee.  Before  performing  the  simulations  we  removed  plans 
that  had  a  ratio  of  less  than  .12.  This  was  done  under  the  presumption  that  the  data  for  these 
plans  were  not  sufficiently  complete  to  perform  representative  impact  simulations.  EnroUees  for 
whom  we  did  not  have  encounter  data  (e.g.,  new  enroUees)  were  risk-adjusted  using  separate 
demographic  factors  (See  Chapter  2  for  a  more  detaUed  description  of  demographic-based 
factors  for  new  Medicare  enroUees).  We  did  not  include  in  the  impact  enrollee  data  from  plans 
whose  total  Medicare  enroUment  in  September,  1998  was  less  than  30.  We  also  excluded  enroUee 
data  from  plans  that  hftd  already  chosen  not  to  participate  in  the  Medicare+Choice  program  as  of 
1999.  Finally,  we  excluded  enrollee  data  from  plans  who  were  not  risk-based  as  of  September 
1998.  These  constraints  reduced  the  number  of  plans  from  335  to  195.  It  reduced  the  number  of 
beneficiaries  from  over  5.3  million  to  5  miUion. 

The  impacts  presented  here  assume  FULL  implementation  of  the  PIP-PCG  based  paymem 
system.  However,  HCFA  proposes  to  blend  payments  based  on  the  PIPDCG-based  model  with  . 
payments  under  the  old  AAPCC  method.  To  determine  impacts  under  the  phase-in  years,  results 
should  be  multiplied  by  the  appropriate  proportion  of  the  risk  adjustment  payments.  For  example, 
the  first  year  risk  adjusted  payment  phase-in  level  is  10  percent.  Therefore,  to  estimate  the  impact 
under  a  10  percent  risk  adjusted  phase  in,  the  impacts  can  by  multiplied  by  (.  10). 
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Simulated  Impacts 

If  PIPDCG-based  payments  were  to  be  fiilly  implemented,  payments  to  Medicare+Choice 
plans  would  decrease  by  approximately  $180  million,  or  7.62  percent.  Of  the  195  plans,  we 
estimate  that  32  would  face  aggregate  payment  decreases  of  between  10  and  15  percent,  if  the 
system  were  implemented  in  September  1998.  The  majority,  106  plans,  would  face  payment 
decreases  of  between  5  and  10  percent.  Seven  of  the  195  plans  are  expected  to  have  their 
payments  increase  under  the  PIPDCG-based  payment  system. 

Table  4.1  presents  the  simulated  impacts  by  region.  No  regions  will  experience  increased 
payments  under  the  proposed  system.  Percent  differences  vary  from  a  decrease  of  9.83  percent  for 
the  Philadelphia  region  to  a  decrease  of  for  4  .24  percent  for  the  Seattle  region. 

Table  4.2  presents  simulated  impacts  by  State.  Only  a  limited  number  of  States  are 
presented  here.  This  is  because  sample  sizes  are  so  small  in  the  other  States  and/or  the  number  of 
plans  is  so  small  in  these  States  that  showing  results  could  imply  the  dissemination  of  proprietary 
information.  These  show  that  of  the  States  presented  here,  none  are  expected  to  experience 
increases  in  payments.  The  results  vary  from  a  decrease  of  1 1 . 14  percent  in  Iowa  to  a  decrease  of 
2  .63  percent  in  Massachusetts.  But  most  of  the  State  impacts  are  much  closer  to  the  national 
estimate. 

Table  4.3  presents  the  simulated  impacts  for  selected  high  payment  and  low  payment 
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counties.  Again,  the  simulations  show  that  all  counties  are  likely  to  experience  payment  decreases 
as  a  result  of  the  new  payment  system.  These  results  imply  that  the  magnitude  of  the  impact  does 
not  seem  to  vary  by  the  AAPCC-based  payment  amounts  that  the  plans  currently  receive. 

Table  4.4  presents  simulated  impacts  by  plan  enrollment  size.  The  variation  in  impact 
between  the  small  plans  and  the  large  plans  does  not  appear  to  be  systematic. 

The  results  of  the  simulation  clearly  show  that  Medicare+Choice  plans  are  very  likely  to 
experience  payment  decreases  under  the  proposed  system.  But  the  simulations  also  indicate  that 
the  direction  and  magnitude  of  the  historical  overpayment  that  the  Medicare  program  has  made 
to  risk  HMO's  does  not  vary  by  any  characteristics  such  as  size  or  geographic  location. 
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Table  4.1 

Payment  Summary  for  Selected  Plans 

i#y  rwt|ivii 

Total  Number  of 

P&rcent 

rvcy  lull 

Enrollees 

VII 1  CI  dlWC 

332,444 

-5  56 

no-  MP\A/  YDPk' 

498,331 

-5  42 

534,274 

-9  83 

n^-  ATI  ANTTA 

707,080 

-7  51 

05-  CHIP  AGO 

449,66b 

.5  88 

06-  DALLAS 

327.624 

-7  81 

07.  IvANSAS  CITY 

148,338 

-7.0 1 

08-  DENVER 

108,809 

-6.83 

09:  SAN  FRANCISCO 

1,665.086 

-8.95 

10:  SEATTLE 

243.613 

-42A 

TOTAL 

5,015,264 

-7.62 
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Table  4.2 

Payment  Summary  for  Selected  Plans 
States 


State 


Total  Number  Of  Enrollees 


Percent  Difference 


AZ 
CA 
FL 
lA 
IL 
MA 
Ml 
NJ 
NY 
OH 
OK 
OR 
PA 
TX 
VA 
WA 


210,969 

-O.30 

1,071,179 

-0.7Z 

424,490 

-1U.19 

AC  C  4  ^ 

45,512 

-11.14 

91,913 

-7.11 

39,794 

-2.65 

81,111 

-6.17 

261,625 

-6.53 

184.722 

-7.87 

210,809 

-7.27 

59,897 

-6.59 

242.527 

-3.99 

141,001 

-6.87 

42.110 

-8.04 

114,488 

-7.53 

206,482 

-9.03 

92 


Table  4.3 

Payment  Summary  for  Selected  Plans 

Market  Area  Centered  on  County 

Total  Number  of 

Percent 

State 

County 

Enrollees 

Difference 

Hiqh  Payment 

A7 

IVIdllCDpa 

iCO  OCA 

PA 

1  "17  879 

1  <9  /  ,OI  £ 

oacramenio 

uenver 

Ain  707 

-9.39 

FL 

MiamMDade 

181,444 

-7.06 

IL 

Cook 

146,996 

-9.16 

LA 

Jefferson 

22,058 

-9.90 

MA 

Worcester 

25,521 

-6.20 

MD 

Baltimore  City 

42,201 

-4.19 

MO 

Saint  Louis 

225.900 

-11.54 

NV 

Clark 

8.533 

-8.28 

NY 

Kings 

93.025 

-5.34 

OH 

Cuyahoga 

37,407 

-9.04 

-  PA 

Philadelphia 

100,656 

-9.37 

TX 

Bexar 

14,978 

-11.64 

Harris 

251.468 

-6.73 

WA 

King 

19,253 

-10.78 

Low  Payment 

CA 

Santa  Barbara 

54.307 

-11.50 

NM 

Bernalillo 

61,239 

-5.84 

NY 

Erie 

37,292 

-2.44 

OR 

Multnomah 

68,109 

-7.55 

WA 

Clark 

4,654 

-7.18 
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Table  4.4 

Payment  Summary  for  Selected  Plans 

Size 

enrollment 

Total  Number  oi 

Percent 

Size 

Enrollees 

Difference 

LESS  THAN  500 

1,892 

-7.25 

500  -  2,999 

51 ,408 

-7.46 

3,000  -  4,999 

51,839 

-8.64 

5,000  -  9,999 

259,257 

-5.76 

10,000-24,999 

837,285 

-6.15 

25,000-49,999 

886,731 

-6.51 

50,000  -  99,999 

1.471,009 

-8.06 

100.000  OR  MORE 

1455.843 

-8.77 

TOTAL 

5,015,264 

-7.62 
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CHAPTER  5:  SUMMARY  AND  FUTURE  POLICY  DIRECTIONS 


The  previous  chapters  of  this  Report  to  Congress  have  outlined  the  techrucal  approach 
that  HCFA  will  pursue  in  meeting  the  risk  adjustment  for  Medicare+Choice  payment  mandate.  In 
summary,  the  approach  HCFA  will  use  to  meet  the  year  2000  mandate  for  risk  adjusted  payments 
will: 

( 1 )  Be  based  on  inpatient  data; 

(2)  Apply  individual  enrollee  risk  scores  in  determining  fully  capitated  payments; 

(3)  Utilize  a  prospective  PIP-DCG  risk  adjuster  to  estimate  relative  beneficiary  risk 
scores; 

(4)  Apply  separate  demographic-only  factors  to  new  Medicare  enroUees  for  whom  no 
diagnostic  history  is  available; 

(5)  i^ply-fi  rescaling  factor  to  address  inconsistencies  between  demographic  factors  in 
the  rate  book  and  new  risk  adjusters; 

(6)  Use  6  month  old  diagnostic  data  to  assign  PIP-DCG  categories  (the  "time  shift" 
model,  as  opposed  to  using  the  most  recent  data  and  making  retroactive 
adjustments  of  payment  rates  part  way  through  the  year); 

(7)  Allow  for  a  reconciliation  after  the  payment  year  to  account  for  late  submissions  of 
encounter  data; 

(8)  Phase-in  the  effects  on  risk  adjustment,  beginning  with  a  blend-  of  90  percent  of  the 
demographically  adjusted  payment  rate,  and  10  percent  of  the  risk-adjusted 
payment  rate  in  the  first  year  (CY  2000);  and 

(9)  Implement  processes  to  collect  encounter  data  on  additional  services,  and  move  to 
a  ftill  risk  adjustment  model  as  soon  as  is  feasible. 

HCFA  has  already  met  the  first  critical  date  in  the  implementation  schedule  of  risk  adjustment.  On  ■ 
January  15,  1999,  HCFA  provided  45  day  notice  to  all  Medicare  managed  care  plans  of  the 
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proposed  risk  adjustment  method;  a  copy  of  that  notice  is  attached  as  Appendix  3.  However,  the 
following  are  additional  key  dates  in  the  implementation  of  risk  adjustment: 

March,  1999 

The  annual  announcement  of  payment  rates  will  be  released  on  March  1,  1999.  This 
announcement  must  include  the  final  county  rates  for  CY  2000,  the  rescaling  factor  for 
each  county,  the  PIP-DCG  model,  and  other  information  necessary  to  ensure  that 
readers  are  able  to  recalculate  the  final  county  rates. 

In  addition,  each  organization  will  be  sent  a  letter  indicating  the  percentage  difference 
between  the  organization's  payment  under  risk  adjustment  and  payment  under  the 
current  system.  The  letter  will  also  include  the  distribution  of  enrollees  for  an  average 
month  by  PIP-DCG  category  and  for  other  demogr^hic  factors  (e.g.,  age,  gender. 
Medicaid  status,  previously  disabled,  and  working  aged),  and  the  distribution  of  PIP- 
DCG  scores  for  that  organization. 

•  September7l999 

The  deadline  for  receipt  of  encounter  data  from  the  period  July  1,  1998  through  June 
30,  1999  is  September  17,  1999.  Encounter  data  received  by  that  date  will  be  used  to 
calculate  each  enrollee's  risk  factor  to  be  used  in  payments  to  organizations  for  CY 
2000.  Data  received  after  that  time  will  be  used  in  a  reconciliation  process  that  will  be 
undertaken  after  the  close  of  die  payment  year. 

•  January,  2000 

Beginning  January,  2000,  on  a  monthly  basis,  the  organization  will  be  provided  with 
information  on  each  enrollee,  including  the  county  of  residence,  age,  gender.  Medicaid 
status  and  previously  disabled  status,  PIP-DCG  score,  and  payment  amount. 


Independent  Actuarial  Review 


In  addition  to  the  submission  of  this  Report  to  Congress,  the  BBA  also  mandated  that 
HCFA  obtain  an  independent  review  of  the  "actuarial  soundness"  of  the  risk  adjustment 
methodology.  To  fulfill  that  mandate,  HCFA  arranged  for  the  American  Academy  of  Actuaries, 
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an  independent  public  policy  organization,  to  review  the  final  risk  adjustment  model  and  the 
proposed  payment  methodology.  The  full  text  of  the  Academy's  report.  Actuarial  Review  of  the 
Health  Status  Risk  Adjustor  Methodology,  is  attached  as  Appendix  4. 

To  conduct  this  review,  the  Academy  formed  a  Risk  Adjustor  Work  Group  consisting  of 
health  actuaries  who  are  consultants  of  health  plans  and  health  insurers,  as  well  as  and  staff 
actuaries  for  health  plans  or  insurers.  Because  of  time  constraints,  the  evolving  nature  of  the 
policy  decision,  and  data  limitations,  the  Work  Group's  analysis  was  limited  to  the  conceptual 
framework  of  the  risk  adjustment  methodology. 

In  summary,  the  Work  Group  viewed  the  PIP-DCG  method  as  the  only  practical  health 
status  risk  adjustment  alternative  available  for  implementation  on  January  1,  2000,  but  noted  that 
there  are  significant  negative  implications  if  the  proposed  PIP-DCG  system  is  used  more  than  a 
few  years.  The  Work  Group  recommended  the  implementation  of  a  risk  adjustment  system  be 
based  on  more  comprehensive  data  as  soon  as  administratively  feasible,  which  is  entirely 
consistent  with  HCFA's  stated  intentions.  The  Academy  issued  a  qualified  opinion  of  the 
actuarial  soundness  of  the  proposal.  The  measure  of  "actuarial  soundness"  applied  in  this  analysis 
was  based  on  the  standards  for  risk  assessment  and  risk  adjustment  outlined  in  the  Academy's 
Health  Risk  Adjustment  Monograph.  These  standards  are:  accuracy,  practicality  and  reasonable 
cost,  timeliness  and  predictability,  and  resistance  to  manipulation.  In  addition,  the  following 
goals  of  effective  risk  adjustment  were  also  applied:  1)  Reducing  the  effects  of  either  inadvertent 
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or  intentional  risk  selection,  2)  Compensating  carriers  fairly  and  equitably  for  risks  they  assume, 
3)  Maintaining  consumer  choice,  and  4)  Protecting  the  financial  soundness  of  the  health  care 
system. 

Though  the  Academy  Work  Group  concluded  that  the  risk  adjustment  method  proposed  by 
HCFA  meets  the  test  of  "actuarial  soundness",  they  also  expressed  reservations  about  certain 
elements  of  the  implementation  of  the  system.  Their  concerns  include:  1)  some  details  of  the 
implementation  of  the  PIP-DCG  methodology,  particularly  those  related  to  one  day  stays,  2) 
timing  and  data  collection  issues,  3)  the  lack  of  adequate  testing  of  the  potential  impact  on  health 
plans  and  beneficiaries,  4)  the  element  of  uncertainty  arising  fi'om  the  processing  of  extraordinary 
amounts  of  newly  collected  data,  and  5)  using  only  fee-for-service  data  to  determine  the  risk 
adjustment  weights.  Because  of  these  concerns,  the  Work  Group  supports  HCFA's  decision  to 
use  a  phased-in  approach,  so  that  HCFA  and  health  plans  have  adequate  time  assess  the  impact  of 
the  new  methodology. 

HCFA  greatly  appreciates  the  involvement  and  efforts  of  the  American  Academy  of  Actuaries, 
and  in  particular,  the  Risk  Adjustor  Work  Group,  in  the  implementation  health  status  risk 
adjustment.  The  following  responds  to  the  concerns  and  recommendations  raised  by  the 
Academy: 

Methodology:  There  appears  to  be  only  one  major  disagreement  on  the  methodology:  the 
exclusion  of  one  day  stays.  The  Work  Group  believes  that  the  "benefit"  of  reducing  the 
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gaming  potential  is  more  than  offset  by  the  "cost"  of  reduced  predictive  power  in  the  model, 
the  potential  to  penalize-more  efficient  managed  care,  and  the  potential  to  create  an  incentive 
to  deny  hospitalization.  HCFA  believes  the  gaming  potential  is  paramount,  and  is  not 
convinced  that  plans  will  deny  necessary  hospital  admissions  because  of  the  payment  system. 
The  critical  issue  is  not  the  total  proportion  of  one  day  stays  found  in  managed  care  plans,  but 
rather  the  additional  percentage  of  beneficiaries  who  are  grouped  into  PIP-DCGs  if  one  day 
stays  are  included.  Since  one  day  stays  are  found  primarily  in  the  excluded  diagnoses  (being 
vague,  minor,  or  transitory),  the  effect  is  minimal.  In  addition,  if  a  beneficiary  with  an 
important  one  day  stay  also  has  another  serious  adnfiission  with  a  longer  stay,  the  one  day  stay 
would  not  be  used  anyway  to  assign  the  beneficiary  to  a  PIP-DCG  category. 

We  ran  the  fee-forrservice  data  through  the  PEP-DCG  model  and  did  not  exclude  one  day 
stays.  The  number  of  beneficiaries  placed  in  PIP-DCGs  groups  increased  by  0.5  percentage 
points.  Our  impact  analysis  suggests  that  the  analogous  increase  using  managed  care 
encounter  data  is  slightly  higher,  0.9  percentage  points.  Our  simulation  suggests  that  the 
maximum  payment  imphcation  of  inclusion  is  less  than  0.7  percent.  This  is  more  than  offset 
by  the  fact  that  the  system  is  not  being  fiiUy  phased-in  (80%  maximum  in  2004).  This  also 
means  that  in  the  first  year  (CY  2000),  the  average  impact  could  only  be  10  percent  of  this,  or 
less  than  0.07  percent.  The  true  impact  is  less  than  the  0.7  percent  change,  because  most  of 
the  coefficients  for  a  model  that  includes  the  one  day  stays  would  also  be  lower. 

Timing  and  data  collection  issues:  The  Work  Group  states  that  adequate  time  is  needed  to 
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analyze  the  large  amounts  of  new  data  received  to  support  risk  adjustment.  The  data  will  be 
used  to  provide  plans  with  guidance  as  to  the  impact  of  risk  adjustment  on  their  plan  for  the 
purpose  of  the  ACR  process  in  the  Spring  of  1999.  This  start  up  year  data  will  not  be  used 
directly  for  payment  purposes. 

HCFA  has  now  had  the  opportunity  to  assess  the  inpatient  claims  data  submitted  by  the 
Medicare+Choice  plans  for  discharges  occurring  between  July  1997  and  June  1998.  The  data 
received  appears  to  be  valid  and  reliable,  which  suggests  that  reasonable  aggregate  and  plan 
level  impacts  can  be  produced  this  year.  Total  claims  per  enrollee  average  about  0.24,  which  is 
only  slightly  below  the  plan  reported  average  figures  of  0.25  collected  through  the  Health 
Employer  Data  Information  Set  (HEDIS)  initiative.  Other  aspects  of  the  data,  such  as 
monthly  distributions  of  admissions  and  completeness  of  the  diagnostic  codes,  show  no 
particular  problem.  While  the  data  submission  process  was  slow  to  start,  as  is  expected  in  the 
first  year  of  any  new  process,  we  are  not  aware  of  any  remaining  bottlenecks  of  unprocessed 
claims. 

Lack  of  adequate  testing:  HCFA  agrees  that  impact  testing  as  suggested  by  the  Academy  is 
reasonable.  However,  with  only  a  10%  phase-in  in  the  first  year  of  implementation,  it  is  likeK- 
that  the  data  may  show  little  impact  and  behavioral  response  to  the  system.  HCFA  will 
compile  the  recommended  types  of  tests  if  the  PIP/DCG  system  continues  for  a  longer  time 
period  than  expected.  However,  with  the  emphasis  on  implementing  a  comprehensive  model 
in  the  fiiture,  it  is  likely  that  HCFA's  time  and  resources  will  be  directed  towards  this  goal, 


100 


rather  than  refining  the  interim  PIP/DCG  model.  This  emphasis  is  also  consistent  with  the 
recommendation  of  the  Academy  to  develop  a  more  comprehensive  system  as  soon  as 
administratively  feasible. 

Reduce  Uncertainty  .  With  the  implementation  blend  of  only  10%  in  the  first  year,  uncertainty 
in  the  plan  community  and  Medicare  beneficiaries  should  be  allayed.  HCFA's  preliminary 
analysis  shows  that  this  blend  percentage  will  significantly  reduce  the  impact  to  the 
organizations  in  the  first  year  and  should  decrease  payments  by  less  than  1%  in  aggregate. 
While  the  impact  on  specific  organizations  will  vary,  this  analysis  also  shows  that  the 
maximum  decrease  in  payment  to  any  organization  will  be  less  than  2  %.  We  will  continue  to 
monitor  the  impacts  on  organizations  throughout  the  transition  period. 

Using  only  fee-for-service  data  to  determine  the  risk  adjustment  weights:  The  use  of  fee  for 
service  data  was  required  under  the  BB A,  and  HCFA  had  no  option  to  use  any  other  data.  In 
addition,  it  is  not  clear  whether  weights  for  Medicare+Choice  plans  should  be  based  only  on 
managed  care  data,  or  a  combination  of  Medicare-^Choice  plan  data  (HMOs,  PPOs,  PSOs, 
and  fee-for-service  plans)  as  well  as  Medicare  fee-for-service  expenses.  - 

Future  Risk  Adjustment  Policy 

HCFA  views  implementation  of  the  PIP-DCG  risk  adjustment  model  as  a  first  step  towards 
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reform  of  the  Medicare+Choice  payment  system.  BBA  requires  collection  of  inpatient  hospital 
data,  clearly  implying  that  these  data  form  the  basis  of  mandated  risk  adjustment  for  Medicare  in 
2000.  However,  BBA  also  allows  collection  of  additional  data,  at  the  discretion  of  the  Secretary. 
HCFA  has  determined  that  it  will  require  the  submission  of  additional  data  from  Medicare+Choice 
plans;  not  only  inpatient  data,  but  also  physician,  hospital  outpatient,  home  health  care,  other 
institutional  providers,  and  at  a  minimum  other  services  currently  covered  by  Medicare  in  FFS. 
More  specific  information  and  timelines  regarding  these  additional  data  will  be  announced  by 
HCFA  during  1999.  This  additional  data  will  enable  HCFA  to  replace  the  PIP-DCG  model  with  a 
more  powerful  "comprehensive"  risk  adjustment  model. 

There  is  substanial  agreement  both  at  HCFA  and  within  the  managed  care  industry  that  a  risk 
adjustment  model  using  diagnoses  from  both  inpatient  and  outpatient  encounters  is  preferable. 
When  HCFA  proceeds  with  the  implementation  of  fiill  encounter  data  risk  adjustment  models,  at 
least  two  specific  methodologies  are  available;  one  is  the  Hierarchical  Co-Existing  Conditions 
(HCC)  methodology,  developed  for  HCFA  by  the  Boston  University/Health  Economics 
Research/Harvard  University  Consortium  (Pope,  et.  al.,  1997)  and  the  other  is  the  Ambulatory 
Clinical  Group  (ACG)  model  developed  by  a  consortium  of  researchers  at  the  Johns  Hopkins 
University  School  of  Public  Health  and  LewinA^.  HCFA  technical  staff  have  already  begun  the 
process  of  refining  and  evaluating  a  number  of  possible  comprehensive  or  "fiill"  risk  adjustment 
models.  Other  models  have  also  been  developed  by  3-M,  Kaiser,  and  RAND.  These  continue  to 
be  refined. 
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While  comprehensive  risk  adjustment  models  differ  somewhat,  a  common  element  is  the 
grouping  of  diagnoses  from  inpatient,  outpatient,  and  physician  encountersinto  categories.  This 
categorization  can  be  based  on  clinical  and/or  cost  similarities.  From  this  inital  grouping, 
categories  are  either  added  or  further  grouped  in  way  that  maximizes  the  predictive  power  of  the 
model.  Like  the  PEP-DCG  model,  comprehensive  risk  adjustment  approaches  also  include 
demographic  factors,  though  the  proportion  of  predicted  costs  driven  by  demographic  factors 
decreases  dramatically  as  more  detailed  diagnostic  information  is  added.  For  example,  in  the 
HCC  model,  the  initic'  classification  system  is  comprised  of  more  than  100  disease  based  groups. 
The  HCC  groups  are  additive;  in  other  words,  unlike  the  PIP-DCG  model  in  which  an  individual 
is  assigned  one  risk  grouping,  under  the  HCC  model  an  additional  payment  amount  is  added  for 
each  disease  category.  An  individual's  predicted  prospective  resource  utilization  is  based  on  the 
sum  of  all  appropriate  HCC  disease  categories,  combined  with  demographic  factors.  Under  the 
ACG  system,  individuals  are  placed  into  a  single,  mutually  exclusive  ACG  category  on  the  basis 
of  diagnoses  identified  during  the  data  collection  year.  ACG  categories  themselves  are  defined  bv' 
groups  of  individuals  whose  morbidities  reflect  similar  resource  needs  in  the  following  year.  ACG 
groups  are  further  categorized  into  approximately  20  rating  cells  for  the  purpose  of  risk 
adjustment.  Like  the  HCC  model,  demographic  factors  are  also  used  to  supplement  the  diagnostic 
information. 

Estimates  made  by  HCFA  staff  (using  claims  data  for  Medicare  beneficiaries  gathered  from 
the  year  prior  to  Medicare  managed  care  enrollment  -  so  called  "new  enrollees")  show  that 
implementing  a  full  encounter  data  model  would,  on  average,  double  the  payment  impacts 
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estimated  using  only  an  inpatient-driven  risk  adjustment  system,  e.g.  the  PIP-DCGs.  This  limited 
analysis  also  found  mostly  parallel  impacts  at  the  plan  level  between  the  PIP-DCG  and  HCC  based 
payments.  Also,  preliminary  analyses  by  HCFA  show  that  there  are  strong  relationships  at  a 
county  level  between  impacts  under  the  PIP-DCG  and  the  HCC  models.  In  other  words,  most 
areas  that  would  face  average  reductions  under  PIP-DCG  would  face  reductions  under  the  HCC 
model,  and  the  magnitude  of  those  cuts  relative  to  other  plans  is  fairly  consistent.  Therefore, 
while  implementation  of  a  comprehensive  risk  adjuster  is  preferable  in  the  long  run  to  the  PIP- 
DCG  model  (because  of  the  inherent  limitations  and  biases  of  this  inpatient  driven  system), 
significant  impacts  at  the  plan  level  will  need  to  be  assessed. 

Aside  from  its  use  in  supporting  a  comprehensive  risk  adjustment  model,  full  encounter  data  is 
also  necessary  to  maintain  the  integrity  of  whatever  risk  adustment  model  is  in  place.  As  is  the 
case  in  the  implementation  of  the  PEP  DCG  model,  it  will  be  critical  to  recalibrate  full  risk  adjuster 
model  to  account  for  up-coding  or  "creep."  Under  the  full  encounter  data  models,  payment 
weights  for  each  diagnosis  included  in  the  model  were  estimated  using  fee-for-service  Medicare 
expenditures.  But  after  risk  adjustment  implementation,  some  diagnoses  may  be  assigned  more 
frequently  or  diligently  as  a  way  for  plans  to  maximize  payments.  This  practice  most  likely  will 
results  in  lower  average  actual  expenditures  for  that  recorded  illness.  The  effect  is  overpayment 
for  these  up-coded  diagnoses,  or  "creep".  The  way  to  offset  this  practice  is  to  recalibrate  the 
underlying  payment  weights  periodically,  using  actual  managed  care  data.  In  this  way,  if  a  certain 
diagnosis  becomes  (on  average)  less  expensive  after  risk  adjustment,  the  recalibration  of  the 
model  will  lower  the  payment  weight  assigned  to  that  diagnosis.  Critical  to  the  accuracy  of  risk 
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adjusted  payments,  recalibration  requires  the  collection  of  data  on  all  enrollee  encounters,  not  just 
those  from  which  diagnosis  codes  necessary  to  run  the  payment  model  will  be  obtained. 

Making  the  break  from  Fee-for-Service 

Health  status  risk  adjusted  payments  under  Medicare+Choice  ~  though  an  improvement  over 
current  demographic  adjusted  payments  in  terms  of  potential  "accuracy"  and  ability  to  address 
selection  bias  -  still  have  a  significant  drawback:  they  are  based  on  fee-for-service  practice 
patterns  and  costs.  Two  possible  steps  could  be  taken  to  separate  Medicare  managed  care 
payments  from  their  traditional  fee-for-service  basis.  The  first  could  be  considered  an  interim 
approach,  and  would  address  the  problem  of  basing  managed  care  payment  on  fee-for-service 
practice  patterns.  If  aiiill  encounter  data  model  were  implemented,  and  if  a  complete  set  of  data 
were  mandated  (sufficient  to  support  recalibration),  risk  adjuster  weights  could  be  re-estimated 
using  managed  care  encounter  data  (rather  than  the  fee-for-service  data  used  in  the  models' 
development),  or  a  combination  of  managed  care  and  fee-for-service  data.  In  this  way,  risk  score 
weights  and  resulting  predicted  payments  would  reflect  (at  least  in  part)  actual  managed  care 
practice  patterns  instead  of  fee-for-service  practice  patterns.  The  remaining  aspect  of  fee-for- 
service  in  the  approach  would  be  fee-for-service  prices,  which  would  be  assigned  to  the  managed 
care  encounter  data  in  the  absence  of  reliable  information  on  actual  managed  care  costs. 

Subsequently,  HCFA  could  move  to  what  could  be  called  a  "direct"  payment  model.  Under 
this  direct  model,  managed  care  payments  would  move  away  from  their  current  county  basis.  In 
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this  direct  payment  approach,  risk  adjustment  models  would  be  calibrated  using  managed  care 
encounter  data,  or  a  combination  of  managed  care  and  fee-for-service  data.  BBA  currently 
mandates  that  county  rates  be  blended  with  a  national  rate.  At  its  maximum,  this  blend  would  be 
50  percent  local  and  50  percent  national  by  2003.  For  the  national  part  of  the  rate,  there  is  an 
implicit  direct  payment  model  being  used  for  payment  to  managed  care  plans.  This  model  may  be 
expressed  as  follows. 

Direct  payment  =  National  Medicare+Choice  capitation  rate 

*  (Geographic  Price  index) 

*  (Enrollee  Risk  Factor) 

Local  practice  patterns  and  cost  experiences  are  not  used  to  develop  payment  rates.  This  is  in 
direct  contrast  to  the  traditional  AAPCC  policy  of  using  county  fee-for-service  costs  as  the  basis 
of  managed  care  payments  in  each  county.  Under  BBA,  the  local  or  county  practice  patterns  are 
also  affected  by  the  BBA  provisions  in  that  the  practice  patterns  implicit  to  the  local  part  of  the 
rates  are  frozen  in  time  and  reflected  in  the  1997  county  rate  book.  This  means  that  the  1990  to 
1994  county  practice  patterns  used  to  develop  the  1997  county  rate  book  will  be  the  basis  for  all 
future  payments.  At  some  point,  a  determination  will  need  to  be  made  whether  to  proceed  with 
the  movement  towards  a  fiilly  national  rate,  or  alternately,  whether  local  rates  based  on  county 
practice  patterns  will  need  to  be  updated  to  reflect  changes  over  time. 

To  support  this  future  policy  issue,  HCFA  is  planning  to  undertake  additional  research.  First. 
we  will  be  developing  a  more  refined  geographic  price  index.  BBA  specifies  an  index  to  be  used 
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at  the  start,  but  anticipates  the  Secretary  making  improvements  to  the  index.  Our  initial  review  of 
the  price  index  has  caused  us  to  consider  whether  this  index  should  be  based  on  a  weighted 
average  of  where  the  providers  are  located  who  provide  services  to  the  residents  of  a  county, 
rather  than  the  current  method  that  looks  at  the  input  prices  faced  b y  providers  in  the  beneficiary's 
county  of  residence.  This  beneficiary-based  input  price  adjuster  has  the  advantage  of  reflecting 
higher  input  price  factors  in  low  cost  underserved  counties  where  beneficiaries  may  travel  to 
urban  centers  to  receive  their  care. 

In  terms  of  risk  factors,  we  will  continue  to  develop  more  refined  measures  and  will  test  to 
what  extent  the  combination  of  the  improved  risk  adjusters  and  input  price  factors  would  be  a 
reasonable  substitute  for  county  practice  patterns.  In  any  case.  Congressional  authority  would  be 
necessary  to  extend  the  national  blend  to  a  fiiUy  direct  model.  We  believe  more  supporting 
evidence  would  be  available  over  the  next  year  or  two  to  support  which  options  would  be  the 
most  appropriate. 
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APPENDIX  1 
Submission  of  Encounter  Data 


Based  on  managed  care  industry  input,  HCFA  identified  three  alternatives  for  the  submission 
of  hospital  encounter  data  for  discharges  during  the  start-up  year; 

Option  1 :  The  plan  will  have  its  participating  hospital(s)  submit  UB-92s  or  Medicare  Part  A 
ANSI  ASC  XI 2  837  records^  using  the  traditional  HMO  'no  pay'  bill  method. 

Option  2:  The  plan  produces/receives  from  hospitals  a  complete  UB-92/ANSI  837  and 
submits  the  data  to  its  designated  fiscal  intermediary  (FI).  Once  a  hospital 
discharge  record  has  been  transmitted  to  the  plan,  the  plan  must  add  their  plan 
identification  number  to  the  UB-92/ANSI  837  record  prior  to  submission  to  the  FI. 

Option  3:  The  plan  submits  an  abbreviated  UB-92  data  set  to  its  selected  FI. 

These  alternatives  were  offered  to  plans  as  an  attempt  to  gather  the  mandated  data  with  as  little 
disruption  to  plans  as  possible.  Regardless  of  the  option(s)  selected  for  data  for  the  start-up  year, 
plans  were  required  to  work  with  their  participating  hospitals  to  determine  the  extent  to  which 
each  hospital  could  provide  data.  The  plan  had  to  determine  which  method(s)  will  be  used  for 
which  hospitals  for  this  period.  If  necessary,  the  method  was  allowed  to  vary  by  hospital  within  a 
plan,  and  for  different  time  periods  during  the  start-up  year 

Plans  were  required  to  select  one  FI  from  the  list  provided  by  HCFA  in  early  February  1998. 
Plans  were  instructed  at  that  time  to  begin  identifying  an  FI  with  whom  to  work,  and  to  contact 
and  selected  an  FI  by  March  6,  1998;  this  date  was  met  by  the  majority  of  plans.  Plans  reported 
their  selection  to  the  lead  HCFA  Regional  Office  responsible  for  their  organization,  along  with  the 
location  (either  plan  or  directly  from  the  hospital(s))  from  which  the  data  would  be  transmitted  to 
the  FI.  Encounter  data  were  required  for  discharges  from  inpatient  hospitals,  including  facilities 
reimbursed  under  the  prospective  payment  system  (PPS),  long  stay  hospitals,  psychiatric  and 
rehabilitation  hospitals,  and  psychiatric/rehabilitation  distinct  parts  of  hospitals.  Encounter  data 
were  not  required  for  discharges  from  skilled  nursing  facilities  (SNFs). 

Ongoing  Data  Submissions 

Data  submission  requirements  and  processes  for  inpatient  hospital  diagnoses  occurring  after 
July  1,  1998  are  somewhat  different  from  the  start  up  year.  The  main  difference  is  the  phasing-out 
of  plans'  ability  to  submit  data  using  either  the  abbreviated  UB-92  (option  3),  or  to  have  their 
participating  hospitals  submit  these  data  directly  to  the  FI  (option  1).  Availability  of  Option  1  was 
discontinued  at  the  end  of  the  start  up  year;  all  data  for  discharges  after  July  1,  1998  must  be 
submitted  by  the  plan.  The  availability  of  option  3  (submission  of  an  abbreviated  lJB-92, 
submitted  by  plans)  was  extended  as  a  result  of  managed  care  industry  feedback. 

Regardless  of  the  submission  option  chosen,  and  remaining  constant  from  the  start  up  year 


^The  "Medicare  Part  A  ANSI  ASC  X12  837"  format  will  be  abbreviated  as  the  "ANSI 
837"  format  in  the  remainder  of  this  document. 


through  ongoing  submission,  all  data  were  transmitted  using  a  common  route  to  the  plan  FI.  The 
FI  designated  by  each  plan  served  as  the  plans'  primary  contact  for  information  regarding  data 
transmission,  editing,  and  processing  of  data.  HCFA  used  the  Medicare  Data  Communications 
Network  (MDCN)  operated  by  IBM  Global  Services  (IGS)  to  support  encounter  data 
transmissions  and  related  data  traffic.  All  fiscal  intermediaries  were  connected  to  the  MDCN 
prior  to  the  encounter  data  mandate. 

Plans  were  connected  through  MDCN  to  their  FI  for  the  purpose  of  transmitting  the  UB-92s. 
Plans  were  given  access  to  the  network  in  one  of  three  ways.  Plans  which  already  had  IGS 
connections  were  given  HCFA  authorization  (via  net  IDs  and  application  IDs)  for  two-way  traffic 
over  the  MDCN.  Larger  volume  plans  without  current  IGS  accounts  were  authorized  for 
Transmission  Control  Protocol/Internet  Protocol  (TCP/IP)^  enabled  frame  relay  leased  line 
connections.  Given  the  nature  of  encounter  data  traffic,  HCFA  believed  56kb  circuits  would 
suffice.  Lesser  volume  plans  were  provided  TCP/IP-based  asynchronous  dial  service  to  the 
nearest  IGS  point  of  presence  (POP).  Data  exchanges  using  this  type  of  connection  were 
accomplished  using  File  Transfer  Protocol  (FTP).  (Note  that  FIs  were  already  required  to 
support  TCP/IP  and  FTP  connectivity  under  HCFA  Electronic  Data  Interchange  (EDI) 
instructions.) 

Access  to  the  network  was  made  available  via  a  local  call  for  most  plans.  Plans  outside  the 
local  calling  area  of  the  nearest  IGS  POP  received  800/888  service.  IGS  provided  these  plans 
with  dialer  software  to  facilitate  the  connectivity  These  were  important  issues  in  keeping  data 
submission  costs  as  low  as  possible  for  plans.  In  addition,  HCFA  paid  for  the  installation  of 
leased  lines  for  larger  plans  (where  required)  for  current  plans  HCFA  provided  the  software  for 
medium  and  smaller  current  plans  that  utilize  the  dial  up  method,  and  paid  for  up  to  3  months  of 
line  charges  for  telecommunications  between  the  plan  and  the  FI  The  period  during  which  HCFA 
made  these  reimbursements  lasted  from  approximately  May  31,  1998  through  August  31,  1998. 
By  the  end  of  that  period,  the  HCFA  sponsored  account  for  a  plan  was  converted  to  a  commercial 
account  for  the  plan  with  direct  billing  by  IGS.  The  expected  plan  costs  for  line  charges  were 
estimated  to  be  an  average  of  $7600  per  year  per  plan  based  on  access  of  8  hours  daily  for  22 
days  per  month  and  90%  of  users  being  local  to  IGS.  These  figures  were  reasonably  accurate. 

Once  the  FI  received  files  from  the  plans  (or  plan  hospitals  during  the  start  up  year)  they  were 
uploaded  into  the  FI's  processing  system.  The  most  immediate  response  from  the  FI  back  to  the 
plan  occurred  if  the  file  was  not  readable.  In  these  cases  plans  had  to  resubmit  the  entire  file. 
This  problem  did  not  occur  often  during  the  start  up  year.  The  FI  performed  data  edits  normally 
applied  to  Medicare  fee-for-service  UB-92  data.  As  part  of  the  data  edit  process,  the  FIs  sent 
normal  edit  reports  electronically  to  the  plan  for  data  that  did  not  pass  the  edit  screens  (termed 
"failed  records").  The  plan  resubmitted  the  corrected  records  with  the  next  batch  data  submission. 


^TCP  is  responsible  for  verifying  the  correct  delivery  of  data  from  client  to  server  and  adds 
support  to  detect  errors  or  lost  data  and  to  trigger  retransmission  until  the  data  are  correctly  and 
completely  received.  IP  is  responsible  for  moving  packets  of  data  from  node  to  node.  The  IP 
component  provides  routing  from  the  enterprise  network,  to  the  regional  networks,  and  to  the 
global  Internet. 


Records  passing  all  edits  were  then  sent  from  the  FI  to  HCFA's  Common  Working  File 
(CWF).  The  CWF  is  HCFA's  main  data  repository  file.  For  plan  encounter  data,  CWF  performed 
many  of  the  same  edits  that  were  done  at  the  FI  level,  but  also  performed  checks  to  determine 
whether  beneficiaries  could  be  verified  as  enrolled  in  managed  care  If  records  were  rejected  by 
the  CWF,  they  were  sent  back  to  the  plan  via  the  FI  The  accompanying  CWF  response  trailer  to 
the  FI  identified  the  reason(s)  for  rejection.  If  the  record  was  rejected  because  the  beneficiary  was 
not  recognized  as  a  managed  care  enroUee,  the  plan  resubmitted  the  record  with  the  next  batch 
transmitted  to  the  FI. 

One  of  the  most  contentious  issues  related  to  the  collection  of  plan  hospital  discharge  data 
centered  around  HCFA's  requirement  for  "plan  attestation."  At  issue  was  whether  a  managed 
care  plan  CEO  should,  orin  fact  could,  attest  that  the  data  submitted  were  accurate,  particularly 
since  the  mandate  from  Congress  was  for  a  retroactive  period,  and  plans  were  dependent  on 
hospitals  for  data  collection.  HCFA's  requirement  for  plan  attestation  of  data  integrity  was  driven 
by  its  intention  to  pursue  penahies  under  the  False  Claims  Act  if  it  could  be  proven  that  a  plan 
knowingly  submitted  falsified  data.  Ultimately,  HCFA  required  that  hospital  encounter  data  must 
be  submitted  over  the  signature  of  the  Chief  Executive  Officer  (CEO)  attesting  that  the  plan 
submitted  the  data  as  reported  by  the  provider  (hospital)  and  that  a  record  for  each  encounter 
(hospital  discharge)  was  submitted.  For  the  start-up  year,  the  attestation  varied  depending  upon 
whether  all  data  for  a  plan  is  submitted  via  Option  1  (in  which  case,  the  CEO  attests  only  to  the 
completeness  of  the  data)  or  whether  any  data  is  submitted  via  Option  2  or  Option  3  (in  which 
case,  the  CEO  attests  to  the  completeness  of  the  data  and  that  the  data  was  submitted  by  the  plan 
as  it  was  reported  by  the  hospital).  Attestation  as  to  the  validity  of  the  data  will  be  done  on  a 
yearly  basis.  This  attestation,  at  a  later  point,  may  be  incorporated  into  the  application  process  for 
a  plan;  at  that  point,  a  separate  attestation  will  not  be  required. 

As  a  fiirther  method  of  ensuring  data  integrity,  medical  record  reviews  of  a  sample  of  hospital 
encounters  will  be  audited  to  ensure  the  accuracy  of  diagnostic  information.  Reviews  will  be 
conducted  by  an  independent  contractor.  The  medical  record  reviews  for  hospital  encounter  data 
may  be  integrated  at  a  later  point  into  the  audit  process  for  the  verification  of  Health  Plan 
Employer  Data  and  Information  Set  (FIEDIS). 
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The  Balanced  Budget  Act  of  1997  requires  the  Health  Care  Financing  Administration 
(HCFA)  to  implement  health-status-based  risk  adjustment  for  Medicare  capitation  payments 
by  January  1,  2000.  In  support  of  this  mandate,  the  Act  requires  Medicare  risk  contractors 
to  supply  inpatient  encounter  data  to  HCFA  beginning  in  1998.  These  data  include  diagnoses 
that  can  be  used  for  Medicare  risk  adjustment.  The  purpose  of  this  project  is  to  update  and 
refme  risk  adjustment  models  that  can  satisfy  the  Balanced  Budget  Act  mandate,  including 
models  feasible  for  the  year  2000  in  that  they  rely  exclusively  on  diagnoses  reported  from 
hospital  admissions. 

This  project  builds  on  a  long  line  of  Diagnostic  Cost  Group  (DCG)  risk  adjustment 
research  funded  by  HCFA.  The  point  of  departure  for  the  Principal  Inpatient  Diagnostic  Cost 
Group  (PIP-DCG)  models  of  this  report  is  the  PIP-DCG  model  presented  in  a  1996  report 
to  HCFA,  Diagnostic  Cost  Group  and  Hierarchical  Coexisting  Condition  Models  for 
Medicare  Risk  Adjustment  (Ellis  et  al.,  1996).  The  PIP-DCG  models  presented  in  this  report 
represent  advances  over  the  previous  generation  of  PIP-DCG  models  (Ellis  et  al.,  1996)  in 
the  following  respects: 

•  models  are  calibrated  on  1996  Medicare  payments,  the  first  year  the 
Medicare  Physician  Fee  Schedule  was  fully  phased  in; 

•  the  diagnostic  classification  system  is  refined; 
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•  a  payment  model  is  developed  that  excludes  diagnoses  that  may  be  minor, 
transitory,  or  nonspecific,  and  that  rarely  require  inpatient  hospital  care; 

•  models  are  developed  excluding  diagnoses  from  short-stay  hospitalizations; 

•  four  demographic  risk  adjusters  are  extensively  evaluated,  calibrated,  and 
combined  with  the  PIP-DCG  model: 

1 .  Medicaid  status,  including  Medicaid  eligibility  subgroups; 

2.  'ever  disabled' status'; 

3.  institutional  status;  and 

4.  working  aged  status. 

•  the  age/sex  adjustments  in  the  model  are  refined;  and 

•  the  diagnostic  codes  used  in  the  models  are  updated  to  reflect  changes  in 
ICD-9-CMl 

Recommendations 

We  make  the  following  recommendations  for  a  PIP-DCG  payment  model  that  could 
be  implemented  in  the  year  2000. 

1 .   The  PIP-DCG  payment  model  should  exclude  diagnoses  that  may  be 
minor,  transitory,  or  non-specific. 

Examples  of  excluded  diagnoses  are  'sprains'  (minor),  'appendicitis'  (transitory),  and 

'fever'  (non-specific).  By  excluding  diagnoses  that  may  be  minor,  transitory,  or  nonspecific, 

risk  adjustment  focuses  on  the  burden  of  high-cost,  chronic  illness.  Attaching  higher  future 

capitation  payments  to  principal  inpatient  diagnoses  establishes  incentives  to  admit  patients 

'  Ever  disabled'  status  refers  to  beneficiaries  originally  entitled  to  Medicare  by  disability,  but  currently  entitled  by  age. 
^  International  Classification  of  Diseases,  Ninth  Revision,  Clinical  Modification. 
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to  the  hospital.  If  all  diagnoses  are  included  in  the  risk  adjustment  model,  even  relatively 
healthy  people  could  be  admitted  for  minor  diagnoses  to  obtain  higher  payment. 

2.  The  two  diagnoses  'chemotherapy '  and  'HIV/AIDS '  are  special  cases 
that  should  be  treated  differently  from  other  diagnoses.  We  recommend 
that  the  payment  model  use  secondary  inpatient  diagnoses  to  assign  a 
cancer  diagnosis  when  the  principal  inpatient  diagnosis  is  chemotherapy, 
and  that  it  use  both  principal  and  secondary  inpatient  diagnoses  to 
identify  beneficiaries  with  HIV/AIDS. 

In  general,  the  PIP-DCG  model  utilizes  only  principal  inpatient  diagnoses.  But  for 
the  two  special  diagnoses  of  'chemotherapy'  and  'HIV/ AIDS',  we  recommend  that  the 
payment  model  also  use  secondary  inpatient  diagnoses.  Diagnosis  related  group  (DRG) 
coding  rules  require  that  Medicare  beneficiaries  admitted  for  the  primary  purpose  of 
chemotherapy  have  as  their  primary  diagnosis  a  special  ICD-9-CM  diagnosis  code  that 
denotes  a  procedure,  'chemotherapy'.  The  PIP-DCG  model  is  diagnosis-based,  and  generally 
excludes  procedures.  But  we  feel  that  admissions  for  chemotherapy  should  not  be  excluded 
from  the  PIP-DCG  payment  model.  Beneficiaries  undergoing  chemotherapy  are  very  ill  and 
have  high  future  costs.  We  recommend  using  secondary  inpatient  diagnoses  from 
chemotherapy  admissions  to  identify  the  most  expensive  type  of  cancer  present.  The 
admission  is  then  included  in  the  payment  model  with  the  cancer  diagnosis  replacing  the 
chemotherapy  diagnosis. 

A  second  special  case  is  the  diagnosis  HIV/ AIDS,  which  is  also  associated  with  very 
high  future  expenditures.  Hospital  practices  for  coding  this  diagnosis  as  principal  versus 
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secondary  for  an  admission  do  not  seem  to  be  uniform.  DRG  coding  rules  allow  an 
admission  to  be  assigned  to  an  HIV-related  category  with  either  a  principal  diagnosis  of 
AIDS  or  a  principal  diagnosis  of  a  significant  HIV-related  condition  and  a  secondary 
diagnosis  of  AIDS.  Therefore,  we  recommend  that  the  payment  model  use  both  principal 
and  secondary  inpatient  diagnoses  to  identify  beneficiaries  with  HIV/ AIDS. 

3.    We  make  no  recommendation  as  to  whether  diagnoses  from  hospital  stays 
of  less  than  two  days  should  be  excluded  from  the  payment  model. 

Reasonable  arguments  can  be  made  for  either  including  or  excluding  diagnoses  from 

short  stay  admissions.   Our  clinical  panel,  in  particular,  felt  that  short  stays  are  often 

clinically  appropriate  and  should  not  be  excluded.  The  danger  is  that  added  payments  for 

inpatient  diagnoses  will  encourage  additional,  inappropriate  short  stay  admissions.  Our 

physician  panel  stressed  the  importance  of  monitoring  admission  patterns  under  risk 

adjustment  as  a  means  of  controlling  inappropriate  behavior  by  plans.  Clinical  review  of 

admission  decisions  has  precedent  in  the  Peer  Review  Organization  (PRO)  review  of 

admissions  paid  under  Medicare's  Prospective  Payment  System  (PPS).  However,  ex  post 

monitoring  and  judging  the  clinical  appropriateness  of  the  many  thousands  of  admission 

decisions  by  individual  providers  and  plans  is  a  monumental  task,  subject  to  endless 

disputation. 

A  more  feasible,  albeit  less  clinically  cogent,  approach  is  to  establish  a  minimum 
threshold  length  of  stay  required  for  an  inpatient  diagnosis  to  be  'counted'  in  the  payment 
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model.  The  greatest  danger  of  inappropriate  behavior  by  plans  is  encouragement  of  relatively 
inexpensive  short  stay  admissions.  As  a  policy  matter,  excluding  diagnoses  from  these 
admissions  may  strike  the  best  balance  of  administrative  feasibility,  protection  of  the 
Medicare  program  against  manipulation  by  health  plans,  and  fairness  to  plans  and 
beneficiaries.  There  is  no  reason  that  a  risk  adjustment  policy  need  be  based  on  admissions 
per  se  only.  Length  of  stay  can  also  be  considered.  Longer  length  of  stay  is  a  proxy  for 
greater  severity  of  illness  (i.e.,  longer-stay  patients,  on  average,  have  greater  future  costs). 
For  the  implementation  of  risk  adjustment,  focusing  only  on  the  more  severely-ill  longer-stay 
patients,  while  eliminating  the  sensitivity  of  payments  to  increased  short  stay  admission  of 
less  ill  patients,  is  a  reasonable  policy  decision. 

In  our  1995  Medicare  fee-for-service  (FFS)  data,  only  7  percent  of  admissions  used 
to  assign  payment  PIP-DCGs  are  zero  or  one  day  stays.  If  additional  future  payments  for 
short  stays  were  denied,  only  a  small  proportion  of  admissions  would  be  subject  to  incentives 
to  increase  length  of  stay.  This  contrasts  with  many  beneficiaries  who  are  diagnosed  with 
illnesses  recognized  by  the  PIP-DCG  payment  model,  but  not  admitted.  Shifting  a 
significant  number  of  these  patients  from  outpatient  settings  to  inpatient  wards  for  short  stay 
diagnostic  testing,  or  minor  procedures  and  therapies,  would  seem  to  be  a  relatively  low  cost 
way  for  health  plans  to  obtain  higher  Medicare  payments.  Excluding  short  stays  could 
significantly  reduce  incentives  to  admit  patients  to  the  hospital,  at  the  cost  of  providing  an 
incentive  to  lengthen  stays  for  a  small  proportion  of  admissions. 
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However,  our  1995  FFS  data  may  not  be  representative  of  current  managed  care 
practice  patterns.  If  managed  care  organizations  are  very  successful  at  reducing  length  of 
stay,  their  proportion  of  short  stays  may  be  much  higher  than  our  data  indicate.  Incremental 
payments  based  on  diagnosis  might  be  foregone  for  a  much  larger  number  of  (relatively  sick) 
enrollees,  and  a  higher  proportion  of  admissions  might  be  subject  to  incentives  to  lengthen 
stays.  Moreover,  excluding  short  stays  might  disproportionately  disadvantage  managed  care 
organizations  in  certain  areas  if  substantial  regional  variations  in  length  of  stay  exist. 

We  make  no  consensus  recommendation  on  whether  short  stay  diagnoses  should  be 
included  or  excluded  from  HCFA's  capitation  payments.  We  recommend  further 
consideration  of  this  issue  once  hospital  encounter  data  from  managed  care  plans  become 
available.  HCFA  has  reported  to  us  that  payment  simulations  using  actual  managed  care  data 
indicate  that  the  effect  on  aggregate  Medicare  payments  to  HMOs  of  including  versus 
excluding  short  stays  is  less  that  0.7  percent. 

4.        Additional  demographic  adjustments  for   'ever  disabled'  and 
Medicaid  status  should  be  incorporated  into  the  PIP-DCG  model. 

Average  Medicare  expenditures  for  beneficiaries  also  enrolled  in  Medicaid  ('dual 
eligibles'),  and  elderly  beneficiaries  who  were  previously  entitled  by  disability  ('ever 
disabled'),  are  substantially  higher  than  predicted  by  age,  sex,  and  principal  hospital 
diagnoses.  Pricing  these  expensive  and  vulnerable  subgroups  correctly  requires  adding 
additional  demographic  factors  for  them  to  the  PIP-DCG  model.  Including  an  ever  disabled 
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factor  avoids  payment  reductions  to  health  plans  as  under-age-65  disabled  individuals  'age 
in'  to  elderly  entitlement  status.  Ever  disabled  and  Medicaid  status  are  relatively  immune 
to  manipulation  by  health  plans,  and  are  routinely  and  accurately  available  in  HCFA 
administrative  files.  They  are  good  candidates  for  additional  demographic  risk  adjusters. 

5.  The  Medicaid  demographic  adjustment  should  be  prospective,  not 
differentiated  by  Medicaid  eligibility  subgroup,  triggered  by  one  or  more 
months  of  base  year  Medicaid  enrollment,  and  differentiated  by  age/sex 
cell.  The  'ever  disabled'  adjustment  should  vary  by  age/sex  cell. 

We  favor  a  prospective  (base  year  Medicaid  enrollment)  rather  than  concurrent 

(payment  year  Medicaid  enrollment)  Medicaid  adjustment  because  a  concurrent  adjustment 

appears  to  be  partially  measuring  acute  health  care  costs/events  in  the  prediction  (payment) 

year.  This  is  not  consistent  with  our  prospective  risk  adjustment  framework,  which  is 

intended  to  predict  future  expenses.    We  do  not  recommend  payment  differences  by 

Medicaid  eligibility  subgroup.  The  "medically  needy"  appear  to  be  more  expensive  than 

other  dual  Medicare/Medicaid  eligibles,  although  on  a  prospective  basis  the  differences 

among  Medicaid  subgroups  are  not  very  large.  Also,  we  are  concerned  about  the  accuracy 

and  completeness  of  state  reporting  of  Medicaid  eligibility  basis  to  HCFA,  about  the 

administrative  burden  on  HCFA  of  verifying  subgroup  eligibility,  and  about  variations  in 

state  program  rules.  For  these  reasons,  we  do  not  recommend  different  payment  rates  for 

Medicaid  subgroups  at  this  time.  We  do  recommend  further  evaluation  of  the  quality  of 
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Medicaid  subgroup  eligibility  reporting  to  HCFA,  and  monitoring  of  Medicare  expenditure 
differences  among  Medicaid  subgroups. 

We  recommend  that  the  Medicaid  factor  not  be  differentiated  based  on  number  of 
months  of  base  year  Medicaid  enrollment  because  future  Medicare  expenditures  for  partial- 
year  enrollees  are  similar  to  those  for  fiill-year  enrollees.  We  do  favor  allowing  the  Medicaid 
factor  to  vary  by  age/sex  cell  because  there  are  differences  in  future  expenditures  by  age,  in 
particular.  For  the  same  reason,  we  recommend  allowing  the  'ever  disabled'  adjustment  to 
vary  by  age/sex  cell. 

6.  The  payment  model  should  include  an  adjustment  for  beneficiaries  for 
whom  Medicare  is  a  secondary  payer,  the  'working  aged'.  This 
adjustment  should  be  a  percentage  reduction  in  the  relative  risk  factor 
predicted  by  the  PIP-DCG  model.  The  adjustment  should  apply  only  to 
months  in  the  payment  year  in  which  a  beneficiary  is  in  working  aged 
status. 

'Working  aged'  indicates  aged  Medicare  beneficiaries  (age  65  years  or  more)  with 
private  group  health  insurance  coverage  from  their  or  their  spouse's  employer.  By  law. 
Medicare  is  a  secondary  payer  for  these  beneficiaries.  These  lower  Medicare-covered 
expenses  should  be  reflected  in  Medicare  payments  to  capitated  organizations  who  enroll 
Medicare  beneficiaries  in  working  aged  status. 

Medicare  expenditures  for  the  working  aged  are  correlated  with  the  same  factors  that 
predict  expenditures  for  the  non-working  aged,  namely,  age,  sex,  and  hospital  diagnoses. 
Thus,  we  developed  an  approach  for  the  working  aged  that  adjusts  payments  predicted  by  the 
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base  PIP-DCG  model.  We  believe  a  simple,  unbiased  multiplicative  adjustment  is 
preferable. 

We  estimate  that,  on  average.  Medicare  payments  for  the  working  aged  are  21  percent 
of  payments  predicted  by  the  PIP-DCG  model  not  considering  working  aged  status. 
Therefore,  Medicare  payment  for  a  working  aged  beneficiary  would  be  21  percent  of 
payment  for  a  non-working-aged  beneficiary  with  the  same  age,  sex.  Medicaid  status,  ever 
disabled  status,  prior  year  hospital  diagnoses,  and  county  location.  This  percentage  reduction 
applies  only  to  months  in  the  payment  year  in  which  a  beneficiary  is  in  working  aged  status. 

7.    There  should  be  no  adjustment  for  institutional  status  in  the  payment 
model. 

The  PIP-DCG  payment  model  including  age,  sex,  Medicaid  status,  ever  disabled 
status,  and  prior  year  hospital  diagnoses  predicts  average  Medicare  expenditures  for 
institutionalized  Medicare  beneficiaries  as  a  whole  accurately.  An  additional  demographic 
adjustment  to  calibrate  payments  for  this  expensive  and  vulnerable  group  as  a  whole  is 
unnecessary.  However,  wide  variations  in  costs  exist  among  different  institutionalized 
subpopulations. 

Institutional  status  as  currently  defined  by  HCFA  primarily  contains  two  distinct 
subpopulations,  a  very  expensive  post-acute  care  population  receiving  Skilled  Nursing 
Facility  (SNF)  care,  and  a  much  less  expensive  long-term-care  population  residing  in  nursing 
homes.  The  expenditures  of  the  first  group,  receiving  post-acute  SNF  care,  are 
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underpredicted  by  the  PIP-DCG  model.  For  the  second,  long-term  nursing  home  group, 
payments  predicted  by  the  PIP-DCG  model  exceed  actual  expenditures.  An  institutional 
status  adjustment  for  nursing  home  residents  alone  would  be  negative.  When  both  groups  are 
combined,  the  PIP-DCG  model  predicts  payments  accurately,  on  average.  This  dichotomy 
is  also  apparent  when  comparing  predicted  and  actual  expenses  for  institutionalized  Medicare 
beneficiaries  enrolled  and  not  enrolled  in  Medicaid.  Medicaid-enrolled  beneficiaries  are 
more  likely  to  be  long-term  nursing  home  residents  who  have  'spent  down'  their  assets  to 
qualify  for  Medicaid.  The  PIP-DCG  model  overpredicts  their  Medicare  payments,  but 
underpredicts  payments  for  the  non-Medicaid  institutionalized. 

An  overall  institutional  status  adjustment  is  unnecessary.  But  should  adjustments  be 
made  for  the  institutional  subpopulations?  Expenditures  for  long-term  nursing  facility 
residents  are  less  than  predicted  payments,  so  a  payment  adjustment  for  this  group  would  be 
negative.  This  seems  undesirable  because  it  could  discourage  needed  institutional  care  for 
this  vulnerable  group.  Although  use  of  post-acute  SNF  services  in  the  payment  year  may  be 
an  indicator  of  illness  severity,  it  seems  inconsistent  with  a  prospective,  diagnosis-based 
capitation  model  to  increase  payments  for  current  year  service  use.  Therefore,  we  do  not 
favor  any  adjustments  for  institutional  subpopulations. 

Preferred  Payment  Model 
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We  created  16  payment  PIP-DCGs,  with  numerical  labels  ranging  from  4  to  29.  A 
PIP-DCG's  numerical  label  is  intended  to  roughly  indicate  the  payment  level,  in  thousands 
of  1996  dollars,  for  people  classified  in  this  group.  Table  ES-1  lists  the  diagnoses  assigned 
to  each  PIP-DCG.  An  increase  in  future  capitation  payments  is  attached  to  the  1 5  PIP-DCGs 
5  through  29.  People  in  PIP-DCG  4,  which  includes  beneficiaries  with  no  prior  year  hospital 
admissions,  receive  no  incremental  payment  beyond  demographic  adjustments.  Altogether, 
persons  in  PIP-DCGs  5-29  comprise  13  percent  of  our  1995/1996  Medicare  fee-for-service 
sample,  and  68  percent  of  sample  persons  hospitalized  in  1995.^  In  other  words,  if  our  fee- 
for-service  data  are  representative  of  managed  care  patterns,  the  payment  PIP-DCG  model 
uses  principal  hospital  diagnoses  to  risk  adjust  payments  for  13  percent  (one  in  eight)  of 
Medicare  beneficiaries;  the  other  87  percent  are  risk  adjusted  only  by  age,  sex,  and  other 
demographic  factors.  Capitation  payments  are  increased  the  following  year  because  of 
illness  for  two-thirds  of  Medicare  beneficiaries  who  were  hospitalized  in  the  base  year;  for 
one-third  of  hospitalized  beneficiaries,  payments  are  the  same  as  if  no  hospitalization  had 
occurred.  PIP-DCGs  are  assigned  from  a  person's  single  highest-future-cost-diagnosis 
admission.  Some  people  assigned  to  PIP-DCGs  5-29  have  additional  lower-cost  admissions 
that  are  not  used  in  determining  their  PIP-DCG.  In  our  1995/1996  fee-for-service  sample, 
43  percent  of  all  admissions  are  used  to  assign  PIP-DCGs  5-29. 


The  statistics  cited  in  this  paragraph  refer  to  the  PIP-DCGs  with  diagnoses  from  all  hospital  stays  included. 
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Table  ES-2  shows  preliminary  rate  cell  factors'*  for  the  PIP-DCG  payment  model  with 
short  stays  excluded.  Each  beneficiary^  is  assigned  a  'demographic  factor'  from  Part  I.  of  the 
table,  and  a  'hospitalization  factor'  from  Part  II.  of  the  table.  The  sum  of  the  demographic 
and  hospitalization  factors  is  the  beneficiary's  total  risk  adjustment  factor  for  Part  A  and  Part 
B  expenditures.  The  national  average  payment  is  represented  by  1 .00,  and  the  other  rate  cell 
amounts  are  relative  to  the  national  average.  For  example,  a  68  year  old  woman  not  enrolled 
in  Medicaid  and  first  eligible  for  Medicare  at  age  65  has  a  relative  payment  factor  of  0.45, 
or  45  percent  of  the  average.  If  this  woman  was  hospitalized  for  leukemia  in  the  year  prior 
to  payment,  however,  the  hospitalization  factor  of  5.10  for  PIP-DCG  29  is  added  to  her 
demographic  amount  of  0.45,  for  a  total  relative  payment  of  5.55,  or  555  percent  of  average. 
Excluding  'working  aged'  beneficiaries,  the  range  across  the  demographic  cells  is  from  36 
percent  of  average  to  177  percent  of  average.  The  incremental  amounts  for  prior  year 
hospital  diagnoses  range  from  0  to  510  percent  of  the  average  total  payment.  Factors  for 
working  aged  beneficiaries  are  only  21  percent  of  factors  for  otherwise  equivalent  non- 
working-aged  beneficiaries.  For  example,  payment  for  a  69  year  old  working  aged  male, 
non-Medicaid,  never  disabled,  and  not  hospitalized  in  the  prior  year,  is  only  1 1  percent  of  the 
average. 


These  preliminary  rate  ceil  factors  are  derived  from  a  regression  model.  Some  coefficients  are  estimated  from  small 
sample  sizes.  Actuarial  smoothing  of  these  coefficient  estimates  (not  reflected  in  Table  ES-2)  is  desirable. 

^  Excluding  beneficiaries  newly  eligible  for  Medicare,  who  will  be  paid  using  a  separate  'new  eligibles'  model. 
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These  PIP-DCG  payment  model  rate  cell  factors  may  be  compared  to  HCFA's  current 
'Adjusted  Average  Per  Capita  Cost',  or  AAPCC  rate  cell  factors,  which  are  shown  in  Table 
ES-3  for  the  elderly.  This  comparison  is  complicated  by  the  division  of  the  AAPCC  factors 
into  Part  A  and  Part  B,  and  elderly/disabled/ESRD  (elderly  only  shown  in  Table  ES-3).  But 
some  major  differences  are  apparent.  The  AAPCC  'institutional'  rate  cells  do  not  appear  in 
the  PIP-DCG  model,  whereas  the  PIP-DCG  'hospitalization  factors'  and  the  'ever  disabled 
factors'  do  not  appear  in  the  AAPCC.  The  PIP-DCG  model  working  aged  factors  are  much 
lower  than  the  AAPCC  factors,  unless  the  working  aged  beneficiary  had  a  prior  year 
hospitalization  predictive  of  much  higher  future  expenditures.  As  expected,  the  AAPCC 
factors  are  larger  than  the  pure  demographic  factors  of  the  PIP-DCG  model.  For  example, 
the  Part  A  AAPCC  factor  for  a  65-69  year  old  female,  non-Medicaid,  is  0.55,  and  the  Part 
B  factor  is  0.70.  The  corresponding  PIP-DCG  factor  is  0.45.  This  is  because  the  PIP-DCG 
cell  includes  only  those  with  no  (included)  hospitalizations.  The  AAPCC  factor  averages 
both  those  who  were  hospitalized  in  the  base  year  and  those  who  were  not.^  If  the  65  to  69 
year  old  woman  had  been  hospitalized  in  the  prior  year  for,  say,  breast  cancer  (PIP-DCG  5), 
her  total  PIP-DCG  factor  would  be  0.78  (=  0.45  +  0.33),  which  exceeds  the  AAPCC  factor. 
Medicaid  enrollment  raises  payments  substantially,  and  its  effects  appear  to  be  roughly 
similar,  in  the  two  models. 


^  Although  the  PIP-DCG  cell  averages  both  those  who  are  institutionalized  in  the  payment  year,  and  those  who  are  not, 
while  the  AAPCC  cell  excludes  the  institutionalized. 
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Table  ES-1 

Diagnoses  (PIPDxGs)  Included  in  Each  PIPDCG,  Payment  Model 


PIPDCG 


29 


3 


HIV/AIDS' 


15 


Blood,  Lymphatic  Cancers/Neoplasms'' 


PIPDCG 


26 


20 


7 


Metastatic  Cancer'' 
Brain/Nervous  System  Cancer'' 


PIPDCG 


23 


9 


Liver/Pancreas/Esophagus  Cancer 


b 


33  End  Stage  Liver  Disorders 

88  Cardio-Respiratory  Failure  and  Shock 
134  Decubitus  and  Chronic  Skin  Ulcers 

PIPDCG  20 

27  Diabetes  with  Chronic  Complications 

76  Coma  and  Encephalopathy 

1 12  Aspiration  Pneumonia 

115  Renal  Failure/Nephritis 

PIPDCG  18 

1 7  Cancer  of  Placenta/Ovary/Uterine  Adnexa'' 

55  Blood/Immune  Disorders 

72  Paralytic  and  Other  Neurologic  Disorders 

75  Polyneuropathy 

108  Gram-Negative/Staphylococcus  Pneumonia 
PIPDCG  16 

8  Mouth/Pharynx/Larynx/Other  Respiratory  Cancer'' 

13  Lung  Cancer'' 

34  Cirrhosis,  Other  Liver  Disorders 

89  Congestive  Heart  Failure 

95  Atherosclerosis  of  Major  Vessel 

1 05  Chronic  Obstructive  Pulmonary  Disease 
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Table  ES-1  (continued) 
Diagnoses  (PIPDxGs)  Included  in  Each  PIPDCG,  Payment  Model 


PIPDCG  14 

2 

Septicemia  (Blood  Poisoning)/Shock 

29 

Adrenal  Gland,  Metabolic  Disorders 

58 

Delirium/Hallucinations 

61 

Paranoia  and  Other  Psychoses 

63 

Anxiety  Disorders 

66 

Personality  Disorders 

70 

Degenerative  Neurologic  Disorders 

144 

Spinal  Cord  Injury 

PIPDCG  12 

4 

Tuberculosis 

10 

Stomach,  Small  Bowel,  Other  Digestive  Cancer'' 

12 

Rectal  Cancer'' 

19 

Cancer  of  Bladder,  Kidney,  Urinary  Organs 

22 

Benign  Brain/Nervous  System  Neoplasm 

26 

Diabetes  with  Acute  Complications/Hypoglycemic  Coma 

41 

Inflammatory  Bowel  Disease 

48 

Rheumatoid  Arthritis  and  Connective  Tissue  Disease 

49 

Bone/Joint  Infections/Necrosis 

56 

Dementia 

57 

Drug/Alcohol  Psychoses 

60 

Major  Depression/Manic  and  Depressive  Disorders 

73 

Epilepsy  and  Other  Seizure  Disorders 

91 

Cerebral  Hemorrhage 

93 

Stroke 

98 

Peripheral  Vascular  Disease 

111 

Pulmonary  Fibrosis  and  Bronchiectasis 

113 

Pleural  Effusion/Pneumothorax/Empyema 

PIPDCG  11 

42      Gastrointestinal  Obstruction/Perforation 

45      Gastrointestinal  Hemorrhage 

87      Paroxysmal  Ventricular  Tachycardia 

109      Bacterial  Pneumonia 

133      Cellulitis  and  Bullous  Skin  Disorders 
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Table  ES-1  (continued) 
Diagnoses  (PIPDxGs)  Included  in  Each  PIPDCG,  Payment  Model 


PIPDCG  10 

1 1  Colon  Cancer'' 

59  Schizophrenic  Disorders 

81  Post-Myocardial  Infarction 

83  Unstable  Angina 

97  Thromboembolic  Vascular  Disease 

116  Kidney  Infection 

143  Vertebral  Fracture  Without  Spinal  Cord  Injury 

PIPDCG  9 

21  Other  Cancers'' 

32  Pancreatitis/Other  Pancreatic  Disorders 

82  Acute  Myocardial  Infarction 
94  Transient  Cerebral  Ischemia 

1 45  Fractures  of  Skull/Face 

146  Pelvic  Fracture 

147  Hip  Fracture 

150  Internal  Injuries/Traumatic  Amputations/Third  Degree  Bums 

PIPDCG  8 

1 6  Cancer  of  Uterus/Cervix/Female  Genital  Organs'' 

36  Peptic  Ulcer 

77  Valvular  and  Rheumatic  Heart  Disease 

79  Hypertension,  Complicated 

80  Coronary  Atherosclerosis 

84  Angina  Pectoris 
86  Atrial  Arrhythmia 

92  Precerebral  Arterial  Occlusion 

96  Aortic  and  Other  Arterial  Aneurysm 

110  Asthma 

1 53  Brain  Injury 

158  Artificial  Opening  of  Gastrointestinal  Tract  Status 

PIPDCG  7 

1  Central  Nervous  System  Infections 

39  Abdominal  Hernia,  Complicated 

64  Alcohol/Drug  Dependence 
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Table  ES-1  (continued) 
Diagnoses  (PIPDxGs)  Included  in  Each  PIPDCG,  Payment  Model 


PIPDCG  6 

1 8      Cancer  of  Prostate/Testis/Male  Genital  Organs'' 

PIPDCG  5 

14      Breast  Cancer'' 

131  Ongoing  Pregnancy  with  Complications 

1 32  Ongoing  Pregnancy  with  No  or  Minor  Complications 

PIPDCG  4 

0  No  or  Excluded*  Inpatient  Admissions 

1 26  Ectopic  Pregnancy 

127  Miscarriage/Terminated  Pregnancy 

128  Completed  Pregnancy  with  Major  Complications 

129  Completed  Pregnancy  with  Complications 

130  Completed  Pregnancy  without  Complications  (Normal  Delivery) 


'  Includes  principal  and  secondary  inpatient  diagnoses  of  HIV/AIDS. 
^  Includes  principal  diagnoses  and  secondary  diagnoses  when  the  principal  diagnosis  is 
chemotherapy.  See  text. 

*See  Table  3-1  for  diagnoses  excluded  from  the  payment  model. 
SOURCE:  Health  Economics  Research,  Inc. 
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Table  ES-2 


Preliminary  Rate  Cell  Factors  for  the  PIPDCG  Payment  Model  (Short  Stays  Excluded)' 
(1.00=national  average) 


Non-Medicaid 


Medicaid 


Working  Aged 


Never  Disabled     Ever  Disabled      Never  Disabled     Ever  Disabled 


I.  Demographic  Factor  (one  per  person) 

MALE 


FEMALE 


Hospitalization  Factor  (one  per  person  - 

Not  Working  Aged 


'  add  to  demographic  factor) 

Working  Aged 


PIPDCGs  4 

0.00 

0.00 

5 

0.37 

0.08 

6 

0.45 

0.09 

7 

0.69 

0.14 

8 

0.81 

0.17 

9 

0.90 

0.19 

10 

1.15 

0.24 

11 

1.25 

0.26 

12 

1.63 

0.34 

14 

1.97 

0.41 

16 

2.40 

0.50 

18 

2.61 

0.55 

20 

3.34 

0.70 

23 

3.76 

0.79 

26 

4.30 

0.90 

29 

5,10 

1  07 

Non-Medicaid, 
Never  Disabled^ 


0-34 

n/a 

0.36 

n/a 

048 

n/a 

35-44 

n/a 

0,37 

n/a 

066 

n/a 

45-54 

n/a 

0.48 

n/a 

0  84 

n/a 

55-59 

n/a 

0.60 

n/a 

0  99 

n/a 

60-64 

n/a 

0.75 

n/a 

1  10 

n/a 

65-69 

0.53 

0.94 

097 

1  37 

0,11 

70-74 

0.69 

1.09 

1.14 

1  54 

0,15 

75-79 

0.89 

1.22 

1  35 

1  68 

0,19 

80-84 

1  06 

1.34 

1,49 

1  77 

0,22 

85-89 

1  24 

1  30 

1,67 

1  73 

0,26 

90-94 

1.35 

1.42 

1  62 

1,68 

0,28 

95+ 

1.33 

1.40 

1,63 

1,69 

0,28 

0-34 

n/a 

0.36 

n/a 

0,53 

n/a 

35-44 

n/a 

0.40 

n/a 

0,73 

n/a 

45-54 

n/a 

0.52 

n/a 

0.85 

n/a 

55-59 

n/a 

0.63 

n/a 

1  06 

n/a 

60-64 

n/a 

0.88 

n/a 

1  24 

n/a 

65-69 

0.45 

1.04 

0  89 

1  49 

0,09 

70-74 

0,58 

1.15 

099 

1,57 

0,12 

75-79 

0.73 

1.24 

1  19 

1  69 

0  15 

80-84 

0,90 

1.25 

1,34 

1  69 

0  19 

85-89 

1.08 

1.41 

1  37 

1,70 

0,23 

90-94 

1.14 

1.47 

1  38 

1  72 

0,24 

95+ 

111 

1  44 

1,21 

1.54 

0.23 

'  From  Tables  8-7  and  6-3   Preliminary,  subject  to  actuanaJ  smoothing  of  regression  coefficients 

"  Working  aged  demographic  factors  are  shown  only  for  the  non-Medicajd.  never  disabled   Factors  for  the  non-Medicaid. 
ever  disabled  and  Medicaid,  never  and  ever  disabled  may  be  obtained  by  multiplying  the  amounts  in  the  appropnate  colurrui  lo  the  left  by  0  2 1 

NOTES: 

Combined  Part  A  and  Part  B  expenditures  Includes  both  aged  and  disabled  ESRD  enrollees  and  expenditures  excluded 
Indirect  MedicaJ  Education  and  hospice  expenditures  excluded 
Rate  cell  denominator  Overall  Sample  Mean,  S5,I86 

Ever-disabled  score  for  male  and  female  90-94,  95+  was  set  to  value  for  age  85-89 
o/a  =  'not  applicable' 
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Table  ES-3 

1999  AAPCC  Demographic  Cost  Factors  for  the  Aged 


Institutional 


Non-Institutional 


Part 


Sex  Age 


Medicaid 


Non- 
Medicaid 


Working 
Aged 


Male 


65-69 
70-74 
75-79 
80-84 
85  &  Over 


1.75 
2.25 
2.25 
2.25 
2.25 


1.15 
1.50 
1.95 
2.35 
2.60 


0.65 
0.85 
1.05 
1.20 
1.35 


0.40 
0.45 
0.70 
0.80 
0.90 


Female 


65-69 
70-74 
75-79 
80-84 
85  &  Over 


1.45 
1.80 
2.10 
2.10 
2.10 


0.80 
1.05 
1.45 
1.70 
2.10 


0.55 
0.70 
0.85 
1.05 
1.20 


0.35 
0.45 
0.55 
0.70 
0.80 


B 


Male 


65-69 
70-74 
75-79 
80-84 
85  &  Over 


1.60 
1.80 
1.95 
1.95 
1.95 


1.10 
1.35 
1.55 
1.70 
1.70 


0.80 
0.95 
1.10 
1.15 
1.15 


0.45 
0.65 
0.80 
0.90 
1.00 


Female 


65-69 
70-74 
75-79 
80-84 
85  &  Over 


1.50 
1.65 
1.65 
1.65 
1.65 


1.05 
1.15 
1.25 
1.25 
1.25 


0.70 
0.85 
0.95 
0.95 
1.00 


0.40 
0.55 
0.70 
0.75 
0.85 


SOURCE:  Public  use  file  maintained  on  HCFA's  website. 
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Introduction  and 
Overview 


The  Balanced  Budget  Act  of  1 997  requires  the  Health  Care  Financing  Administration 
(HCFA)  to  implement  health-status-based  risk  adjustment  for  Medicare  capitation  payments 
by  January  1 ,  2000.  In  support  of  this  mandate,  the  Act  requires  Medicare  risk  contractors 
to  supply  inpatient  encounter  data  to  HCFA  beginning  in  1998.  These  data  provide  a  source 
of  diagnoses  that  can  be  used  for  Medicare  risk  adjustment.  The  purpose  of  this  project  is 
to  update  and  refine  risk  adjustment  models  that  can  satisfy  the  Balanced  Budget  Act 
mandate,  including  models  feasible  for  the  year  2000  using  only  inpatient  diagnoses. 

This  project  builds  on  a  long  line  of  Diagnostic  Cost  Group  (DCG)  risk  adjustment 
research  funded  by  HCFA  directed  towards  improving  Medicare  capitation  payments.  The 
point  of  departure  for  the  Principal  Inpatient  Diagnostic  Cost  Group  (PIPDCG)  models  that 
are  the  focus  of  this  report  is  the  PIPDCG  model  presented  in  a  1996  report  to  HCFA, 
Diagnostic  Cost  Group  and  Hierarchical  Coexisting  Condition  Models  for  Medicare  Risk 
Adjustment  (Ellis  et  al.,  1996).  Other  recent  HCFA-funded  DCG  and  risk  adjustment 
research  that  this  project  builds  on  is  reported  in  Revised  Diagnostic  Cost  Group/Hierarchical 
Coexisting  Conditions  Models  for  Medicare  Risk  Adjustment  (Pope  et  al.,  1998a),  Risk 
Adjustment  for  the  Non-Elderly  (Ash  et  al.,  1998),  and  Evaluating  Alternative  Risk 
Adjusters  for  Medicare  (Pope  et  al.,  1998b).  These  reports  develop  and  evaluate  DCG 
models  that  include  secondary  inpatient  and  ambulatory  diagnoses  as  well  as  principal 
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Chapter  1  Introduction  and  Overview 

inpatient  diagnoses',  DCG  models  for  Medicaid  and  privately-insured  populations,  and 
survey  and  combined  claims/survey  models. 

The  PIPDCG  models  presented  in  this  report  represent  advances  over  the  previous 
generation  of  PIPDCG  models  (Ellis  et  al.,  1996)  in  the  following  respects: 

•  models  are  calibrated  on  1996  Medicare  payments,  the  first  year  the 
Medicare  Physician  Fee  Schedule  was  fully  phased  in; 

•  the  diagnostic  classification  system  is  refined; 

•  a  payment  model  is  developed  that  excludes  diagnoses  that  may  be  minor, 
transitory,  or  nonspecific,  and  that  rarely  require  inpatient  hospital  care; 

•  models    are    developed    excluding    diagnoses    from  short-stay 
hospitalizations; 

•  four  demographic  risk  adjusters  are  extensively  evaluated,  calibrated,  and 
combined  with  the  PIPDCG  model: 

1 .  Medicaid  status,  including  Medicaid  eligibility  subgroups; 

2.  'ever  disabled'  status^; 

3.  institutional  status;  and 

4.  working  aged  status; 

•  the  age/sex  adjustments  in  the  model  are  refined;  and 

•  the  diagnostic  codes  used  in  the  models  are  updated  for  changes  in  ICD- 
9-CM'. 

This  report  is  organized  as  follows.  Chapter  2  describes  data,  file  construction,  and 
variable  creation.  Chapter  3  describes  refinement  of  the  PIPDCG  diagnostic  classification. 


'  Models  including  diagnoses  from  all  settings  are  known  as  the  Diagnostic  Cost  Group/Hierarchical  Coexisting 
Conditions,  or  DCG/HCC,  models. 

^  'Ever  disabled'  status  refers  to  beneficiaries  originally  entitled  to  Medicare  by  disability,  but  currently  entitled  by  age. 

'  International  Classification  of  Diseases,  Ninth  Revision,  Clinical  Modification. 
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and  motivates  exclusions  of  selected  diagnoses  from  the  payment  model.  Chapter  4 
discusses  development  of  the  baseline  PIPDCG  model  including  only  age,  sex,  and  principal 
hospital  diagnoses.  Chapter  5  adds  two  demographic  factors,  Medicaid,  and  'ever  disabled' 
status,  to  the  base  PIPDCG  model.  Chapter  6  adds  an  adjustment  for  'working  aged',  the 
elderly  for  whom  Medicare  is  a  secondary  payer,  to  the  base  model.  The  base  model's 
accuracy  in  predicting  the  expenditures  of  institutionalized  beneficiaries,  and  models 
incorporating  an  'institutional  factor',  are  analyzed  in  Chapter  7.  Excluding  diagnoses  from 
short-stay  hospitalizations  is  discussed  in  Chapter  8.  Chapter  9  presents  results  of  validating 
selected  models.  An  appendix  volume  contains  tables  of  additional  data  and  diagnostic 
crosswalks. 
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Data  and  File 
Construction 

A  major  part  of  this  project  was  to  develop  a  1995/1996  file  of  Medicare  enrollment, 
expenditure,  and  diagnosis  information  to  develop  and  analyze  risk  adjustment  models.  The 
sample  selection  and  file  construction  processes  were  similar  to  our  previous  work  for  HCFA 
(Ellis  et  al.,  1996).  Two  major  innovations  are  the  use  of  a  Medicaid  eligibility  file  to  more 
precisely  define  Medicaid  subgroups,  and  explicit  identification  of  beneficiaries  for  whom 
Medicare  is  a  secondary  payer  (the  "working  aged').  In  this  chapter  we  first  describe  sample 
selection,  then  define  our  Medicare  payment  variable  and  information  used  for  risk 
adjustment,  and  close  by  comparing  sample  frequencies  and  expenditures  to  the  1991/1992 
data  used  in  our  previous  work. 

2.1     Sample  Selection 
2.1.1  Overview 

All  claims  and  eligibility  information  for  this  analysis  fall  in  the  two-year  interval 
Januar>'  1,  1995  through  December  31,  1996.  During  the  data  acquisition  phase  of  this 
project,  1995/1996  were  the  most  recent  calendar  years  of  Medicare  data  available.  The 
sample  includes  Medicare  expenditures  in  1996,  which  was  the  first  year  in  which  the 
Medicare  physician  fee  schedule  was  fully  phased  in. 
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Data  and  File  Construction 


The  sample  includes  the  universe  of  beneficiaries  appearing  in  HCFA's  five-percent 
Standard  Analytic  File  sample  who  were  alive  and  enrolled  in  Medicare  on  January  1 ,  1 996, 
and  for  1995  (January  1,  1995  -  December  31,  1995).  From  this  universe,  the  "1995-1996 
modeling  sample"  was  defined  by  excluding  all  of  the  following: 

•  beneficiaries  covered  under  the  End  Stage  Renal  Disease  (ESRD) 
program  at  any  time  during  1995  or  1996; 

•  beneficiaries  who  were  not  continuously  enrolled  in  both  Part  A  and  Part 
B  Medicare  for  the  entire  period  January  1,  1995  to  December  31,  1996, 
or  the  period  from  January  1 ,  1 995  until  the  month  of  their  death  during 
1996; 

•  beneficiaries  enrolled  in  a  Health  Maintenance  Organization  (HMO)  at 
any  time  during  1995  or  1996; 

•  beneficiaries  who  reported  their  state  of  residence  as  outside  the  50  states 
and  Washington  DC  during  1995  or  1996; 

•  beneficiaries  who  entered  hospices  on  or  prior  to  January  1,  1996;  and 

•  beneficiaries  who  had  group  insurance  from  their  own  or  their  spouse's 
employer  at  any  time  during  1995  or  1996. 

Beneficiaries  in  the  ESRD  program  were  excluded  because  they  are  a  distinct,  high  cost 
group  with  a  separate  reimbursement  system.'  The  purpose  of  the  remaining  exclusions  was 
to  be  confident  that  we  had  a  complete  set  of  all  Medicare  claims  for  each  included  person 
during  the  eligible  period.  The  second  exclusion  criterion  imposes  the  requirement  that 
people  in  our  sample  are  eligible  for  the  full  year  of  1995  so  that  we  observe  12  months  of 


A  proposed  capitation  model  for  this  group  is  developed  in  Farley,  et  al.  (1994) 
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1995  claims  for  identifying  diagnoses,  and  a  full  set  of  claims  for  1996  for  such  time  as  the 
enrollee  was  alive,  on  which  to  estimate  total  payments  for  1996.  This  sample  excludes 
anyone  who  dies  in  1995  or  becomes  eligible  after  January  1,  1995.  Thus,  new  Medicare 
eligibles  (e.g.,  65  year  olds)  are  not  present  in  the  prediction  year  (1996)  of  our  sample.  The 
sample  includes  both  people  dying  during  1996  and  those  who  live  on  into  1997. 

The  fifth  and  sixth  exclusions  ensure  a  complete  1995  diagnosis  profile  for  a  group 
that  represents  those  who  will  be  enrolled  in  capitated  managed  care  plans.  Medicare 
regulations  specify  that  managed  care  plans  are  not  responsible  for  hospice  care,  so 
predicting  expenditures  for  hospice  residents  is  not  relevant  to  our  study.  Also,  since 
Medicare  is  only  a  secondary  payer  for  beneficiaries  with  private  group  insurance  from 
employers,  Medicare's  claims  for  such  beneficiaries  are  incomplete. 

The  final  study  sample  includes  1,387,105  Medicare  beneficiaries. 

2.1.3  Sample  Selection  Process 

In  creating  our  analytic  file,  we  first  selected  individual  beneficiaries  from  the 
Medicare  enrollment  history  files.  The  original  study  sample  was  selected  from  the  1995 
denominator  5%  file  and  was  created  by  HCFA  based  on  the  following  criteria: 

1 .  Beneficiaries  must  be  part  B  eligible  for  at  least  March  1 ,  1 995  through 
December  31,  1995. 

2.  Beneficiaries  could  not  be  in  HMOs  during  March  1,  1995  through 
December  31,  1995  or  in  1996. 

3.  Beneficiaries  had  to  be  alive  on  January  1,  1996. 
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4.  Beneficiaries  covered  under  the  End  Stage  Renal  Disease  (ESRD) 
program  at  anytime  during  1995  or  1996  were  excluded.^ 

Further  sample  selection  was  performed  by  Health  Economics  Research,  Inc.  (HER) 
staff.  The  following  groups  of  beneficiaries  were  additionally  excluded: 

1 .  Beneficiaries  who  were  not  eligible  for  both  Part  A  and  Part  B  for  either 
of  the  following:  the  entire  period  January  1,  1995  to  December  31,  1996, 
or  the  period  from  January  1,  1995  until  the  month  of  their  death  during 
1996.  This  step  excluded  33,039  beneficiaries. 

2.  Beneficiaries  who  reported  their  state  of  residence  as  outside  of  the  50 
states  and  Washington  DC.  during  any  time  in  1995  or  in  1996.  This  step 
excluded  2,447  beneficiaries. 

3.  Beneficiaries  who  entered  hospices  on  or  prior  to  January  1,  1996:  We 
identified  beneficiaries  who  entered  hospices  in  1995  or  1996  based  on 
hospice  claims.  We  used  the  "claim  from  date"  on  hospice  claims  as  the 
date  a  beneficiary  entered  a  hospice.  For  beneficiaries  with  multiple 
hospice  claims,  the  date  of  entering  a  hospice  was  the  earliest  "claim 
from  date".  This  step  excluded  2,650  beneficiaries. 

4.  Beneficiaries  with  group  insurance  from  their  employer  or  their  spouse's 
employer  during  any  time  in  1995  or  in  1996.  This  step  excluded  20,199 
beneficiaries. 


2.1.4  Differences  from  previous  work  in  sample  selection  criteria 

The  selection  criteria  for  the  1995/1996  sample  employed  in  this  project  differ  from 
those  for  the  1991/1992  sample  used  in  our  previous  work  (Ellis  et  al.,  1996)  in  two  respects. 
First,  two  groups  of  beneficiaries  who  were  excluded  from  the  previous  DCG  project  (Ellis 
et  al.,  1996)  are  included  in  the  1995/1996  sample:  (1)  beneficiaries  who  changed  their 


^  A  non-ESRD  beneficiary  from  the  denominator  file  had  to  meet  the  following  three  criteria:  1)  ESRD  indicator  is  0  (non- 
ESRD  program);  2)  Medicare  Status  Code  is  10  (aged  without  ESRD)  or  20  (disabled  without  ESRD);  and  3)  Current 
Reason  for  Entitlement  (CREC)  is  0  (aged)  or  1  (disabled). 

Health  Economics  Research,  Inc.  Principal  Inpatient  DCG  Models:  2-4 

Dcg98/2draftrpt/chap2,wpd/nd 


Chapter  2  Data  and  File  Construction 

Medicare  Identification  Numbers  during  the  study  period;  and  (2)  beneficial  ies  classified  as 
Rail  Road  Board  retirees.  Identifying  Medicare  claims  for  beneficiaries  who  changed  their 
Medicare  Identification  Numbers  requires  extra  data  processing  efforts  that  were  completed 
for  this  project,  but  not  previously.  Also,  in  the  previous  DCG  project,  "railroad  retirees" 
were  excluded  because  of  incomplete  demographic  data  (age)  for  spouses;  this  problem  was 
fixed  in  the  1995/1996  sample. 

Second,  two  groups  of  beneficiaries  who  were  included  in  the  original  sample  were 
excluded  in  the  1995/1996  sample:  (1)  beneficiaries  who  entered  hospices  in  the  first  study 
year;  and  (2)  beneficiaries  with  group  insurance  from  employers  in  the  first  study  year.  As 
discussed  above,  the  purpose  of  these  exclusions  is  to  ensure  a  complete  base  year  (1995) 
diagnostic  profile  for  the  study  sample. 

2.2     Construction  of  the  1996  Medicare  Expenditure  Variable 
2.2.1  Included  Expenditures 

Payments  from  five  1 996  claims  files  were  aggregated  to  create  the  base  1 996  annual 
expenditure  total  for  each  beneficiary:  inpatient^  hospital  outpatient,  physician/supplier 
(Part  B),  home  health,  and  durable  medical  equipment  (DME).  Our  1996  Medicare 
expenditures  do  not  include  deductibles  and  copayments  paid  by  Medicare  beneficiaries  (or 


The  1996  MEDPAR  file  was  used  to  aggregate  inpatient  expenditures.  The  file  contains  claims  from  PPS  hospitals, 
TEFRA  hospitals,  and  SNFs. 
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their  supplemental  insurance).  Table  2-1  summarizes  the  method  of  calculating  payments  for 
each  type  of  claim  for  1996  expenditures. 

For  Prospective  Payment  System  (PPS)  inpatient  facilities,  expenditures  were  based 
on  the  total  recorded  payment  amount  for  each  discharge  in  a  Diagnosis-Related  Group 
(DRG),  including  direct  teaching  payments,  outlier  payments,  and  organ  transplant  payments. 
For  Tax  Equity  and  Fiscal  Responsibility  Act  (TEFRA)  facilities  (that  are  not  paid  on  the 
basis  of  DRGs)  recorded  payments  were  used.  For  physician/supplier,  home  health,  hospital 
outpatient  and  DME  claims,  we  used  the  "paid  amount"  to  reflect  Medicare  expenditures. 

2.2.2  Excluding  Hospice  and  Medical  Education  Expenditures 

Two  types  of  payments  were  excluded  from  the  base  1 996  expenditure,  hospice  care 
and  indirect  medical  education  (IME).  Medicare  expenditures  for  hospice  care  were  not 
included  in  1996  total  expenditures  because  Medicare  HMOs  are  not  responsible  for  hospice 
care.  Once  a  beneficiary  enters  a  hospice,  he/she  must  disenroll  from  a  managed  care  plan. 
HCFA  stops  paying  the  Medicare  capitation  rate  to  a  managed  care  plan  the  month  after  the 
beneficiary  enters  the  hospice.  Therefore,  for  enrollees  who  entered  hospices  after  January 
1 ,  1 996,  all  expenditures — both  hospice  and  non-hospice-incurred  on  and  after  hospice  entry 
were  not  included  in  1996  total  expenditures.  Non-hospice  expenditures  were  excluded  as 
well  as  hospice  costs  because  Medicare  regulations  require  that  treatment  for  conditions 
other  than  the  terminal  condition  be  paid  on  a  fee-for-service  basis  during  hospice  stays. 
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The  Balanced  Budget  Act  of  1 997  specifies  that  Graduate  Medical  Education  (GME) 
amounts  are  to  be  "carved  out"  of  capitation  payments  to  managed  care  plans,  and  paid 
directly  to  teaching  hospitals.  Under  Medicare  PPS,  there  are  two  GME  payment 
components:  direct  medical  education  (DME)  and  indirect  medical  education  (IME).  In 
1997,  IME  and  DME  payments  accounted  for  5.4%  and  2.6%  of  total  Medicare  inpatient 
payments,  respectively.  In  other  word,  IME  payments  account  for  about  two-thirds  of  GME. 
Interim  DME  payments  are  made  to  hospitals  at  regular  dates  during  the  year,  while  interim 
IME  payments  are  made  on  a  per  discharge  basis.  Final  GME  amounts  for  each  hospital  are 
determined  when  hospitals  submit  their  Medicare  Cost  Report  (MCR).  Interim  GME 
shortfalls  and  overpayments  are,  thus,  reconciled  when  the  MCR  is  "accepted"  by  HCFA. 

Ideally,  it  would  be  desirable  to  exclude  both  IME  and  DME  payments  from  1996 
expenditures.  Removing  non-capital  IME  payments'*  from  total  Medicare  expenditures  is 
straightforward  by  subtracting  the  IME  amount  field  in  a  MedPAR  record^  from  the  total  PPS 
payment  that  is  the  sum  of  the  Amount  Reimbursed  field  and  the  Bill  Total  per  Diem  field 
(total  pass  through  cost).  However,  DME  is  included  in  the  pass  through  costs  in  a  MedPAR 
record  along  with  own-capital  costs,  organ  acquisition  costs,  bad  debt,  and  miscellaneous 
costs.  Excluding  DME  from  each  inpatient  claim  requires  estimating  it  by  hospital  from 
MCRs  and  recovering  the  method  that  each  Medicare  Fiscal  Intermediary  (FI)  uses  to 
compute  interim  DME  for  1996  bills.  Removing  DME  was  beyond  the  scope  of  this  project. 

4  Capital  IME  is  not  carved  out  of  capitation  payments. 

'  The  interim  IME  amounts  on  the  MedPAR  claims  are  not  adjusted  to  be  consistent  with  the  final  reconciled  amount  for 
each  hospital. 

Health  Economics  Research,  Inc.  Principal  Inpatient  DCG  Models:  2-7 

Dcg98/2draftrpt/chap2.wpd/nd 


Chapter  2  Data  and  File  Construction 

As  a  result,  IME  payments  are  excluded  from  our  base  1996  expenditures,  while  DME 
payments  are  included.  That  is,  approximately  two-thirds  of  medical  education  payments  are 
removed,  while  one-third  are  not. 

Failure  to  exclude  DME  payments  should  create  only  a  minor  bias  for  our  purpose. 
We  are  primarily  interested  in  relative,  not  absolute  expenditures.  Bias  will  only  result  when 
a  diagnosis  is  treated  disproportionately  in  hospitals  to  which  high  medical  education 
payments  are  made.  To  the  extent  that  such  bias  is  present,  it  should  be  small.  See 
Appendix  2-A  for  details  of  PPS  Graduate  Medical  Education  payments.  _ 

2.2.3  Annualization  of  Expenditures  and  Weighting 

To  correctly  estimate  monthly  payments  for  all  beneficiaries,  including  people  who 
died,  we  weight  observations  by  Medicare-eligible  months  in  the  prediction  year  (Ellis  et  al, 
1996).  First,  annualized  1996  payments  are  calculated  as  actual  total  1996  payments  divided 
by  the  fraction  of  the  year  (rounded  up  to  the  nearest  whole  month)  that  each  beneficiary  is 
alive  and  eligible  for  Part  A  and  B.  When  estimating  regressions  and  calculating  statistics, 
we  weight  each  observation  by  the  same  fraction.  The  process  of  annualizing  and  weighting 
observations  results  in  unbiased  estimates  of  the  average  and  total  payments  for  a  group  in 
which  individuals  are  eligible  for  different  fractions  of  the  year. 
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2.2.4  Expenditure  Distribution  and  Variants 

Table  2-2  presents  the  distribution  of  annualized  expenditure  in  1996.  It  ranges  from 
zero  to  $3.3  million,  with  a  mean  of  $5,186.  Nearly  10  percent  of  individuals  in  our  sample 
incurred  no  Medicare  payments  in  1996^,  and  4.8%  died  in  1996. 

In  addition  to  base  1996  expenditures,  we  also  created  two  expenditure  variants:  the 
base  1 996  expenditure  plus  IME  payments  and  the  base  expenditure  plus  payments  for  both 
IME  and  hospice  care.  Table  2-3  displays  means  of  these  two  variants  plus  base  1996 
expenditures  by  study  sample.  For  the  PIPDCG  sample,  including  IME  payments  increases 
the  mean  1996  expenditure  by  $122  (from  $5,186  to  $5,318),  while  including  both  IME  and 
hospice  payments  increases  the  mean  1996  expenditure  by  $172  (from  $5,186  to  $5,358). 
As  expected,  when  the  'working  aged'  are  included  in  the  study  sample  the  mean  base  1996 
expenditure  falls,  from  $5,186  to  $5,140. 


2.3     Information  Used  for  Risk  Adjustment 
2.3.1  Age,  Sex,  and  Disability  Status 

We  obtained  beneficiary  age  and  sex  from  Medicare  enrollment  files  and  classified 
each  person  into  one  of  24  age/sex  cells.  This  is  two  more  than  used  previously  (Ellis  et  al., 
1996)  because  each  of  the  male  and  female  age  55  to  64  year  old  cells  is  decomposed  into 
one  for  age  55  to  59  and  another  for  60  to  64.  Disability  as  a  reason  for  Medicare  coverage 

*  Zero  Medicare  payments  does  not  necessarily  imply  no  use  of  medical  services.  Individuals  with  zero  payments  may 
be  below  the  Medicare  Part  B  deductible,  or  may  have  used  non-Medicare  covered  services. 
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uniquely  corresponds  to  being  under  age  65.  Hence,  the  marker  for  being  under  age  65  is 
also  a  marker  for  disability.  "Ever"-disabled  status  was  also  included  as  a  demographic 
factor.  "Ever"  disabled  is  defined  as  a  Medicare  beneficiary  who  is  currently  (1996)  entitled 
by  reason  of  age  (65  or  over),  but  whose  "original  reason  for  entitlement"  was  disability. 
That  is,  the  "ever-disabled"  are  elderly  beneficiaries  who  were  originally  enrolled  in 
Medicare  because  of  a  disability  and  have  "aged  into"  aged  entitlement  status.  In  previous 
work,  beneficiaries  have  been  classified  by  age  and  disability  status  based  on  their  age  on 
January  1  of  the  prediction  year,  in  our  case,  January  1 ,  1996.  We  created  these  variables  for 
comparison  with  earlier  work. 

An  alternative  procedure  for  defining  age  and  eligibility  variables  is  to  allocate  them 
according  to  the  number  of  months  in  each  status.  Medicare  capitation  payments  are 
adjusted  monthly  based  on  a  person's  age.  For  Medicare  capitation  payment,  a  person's  age 
on  the  first  day  of  a  month  determines  their  age  for  the  entire  preceding  month.  For  example, 
a  person's  age  for  January  is  his/her  age  as  of  February  1;  a  person's  age  for  February  is 
his/her  age  as  of  March  1,  etc.  If  a  person  ages  into  an  older  age/sex  group,  then  his/her 
capitation  rate  will  be  adjusted  accordingly. 

We  created  alternative  age  cell  variables  based  on  months  during  1996  in  each  age 
range.  Based  on  date  of  birth,  we  computed  a  person's  age  for  each  month  of  1996  based  on 
the  "first  of  the  month"  rule  specified  in  the  previous  paragraph.  Then  we  counted  the 
number  of  months  a  person  was  a  given  age  during  1996  and  divided  by  12  (assuming  the 
person  lived  through  the  year)  to  get  the  fi-action  a  person  was  a  given  age  during  1996.  For 
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example,  if  a  person  was  69  for  3  months  and  70  for  9  months,  the  fractions  would  be  age 
69=3/12=0.25,  and  age  70=9/12=0.75. 

We  adjusted  our  prorated  age  variables  for  death  and  hospice  entry.  If  a  person  died 
or  entered  a  hospice  during  1996,  we  assigned  an  age  to  each  month  they  were  alive,  or 
before  they  entered  a  hospice.  That  is,  entering  a  hospice  was  treated  equivalently  to  death. 
Then  we  divided  by  number  of  months  the  person  was  alive  (or  before  entering  a  hospice) 
to  determine  the  fractions  they  were  each  age.  A  person  was  considered  alive  for  a  month 
if  they  were  alive  for  one  or  more  days  during  that  month.  For  example,  suppose  a  woman 
was  age  74  at  the  beginning  of  1 996,  turned  75  on  April  5,  and  died  on  August  1 0.  Thus,  she 
was  74  for  3  months  and  75  for  5  months,  living  for  8  months  in  total  in  1996.  So  she  was 
74  for  3/8  =  0.375  of  her  total  1996  enrollment,  and  75  for  5/8  =  0.625  of  it. 

We  assigned  a  person  to  the  24  age/sex  groups  based  on  his  or  her  monthly  ages.  If 
a  person's  age  during  1996  fell  totally  within  a  given  age  range  (e.g.  a  man  who  was  66  at 
the  start  of  1996  was  totally  within  the  male  65-69  age  group),  then  he  was  assigned  a  "1" 
for  that  group,  and  "0"  for  all  other  age/sex  groups.  If  a  person's  age  "crossed"  age  groups, 
we  "prorated"  the  membership  in  these  two  groups.  For  example,  a  woman  who  was  79  for 
3  months  during  1996  and  80  for  9  months  was  given  a  value  of  "0.25"  for  the  female  75-79 
group  and  "0.75"  for  the  female  80-84  group,  and  "0"  for  all  other  groups.  A  person  has  at 
most  2  nonzero  values  for  age/sex  groups,  and  the  age/sex  group  values  sum  to  1  for  each 
person. 
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Similarly,  disability  status  was  determined  by  month.  For  enroUees  eligible  for 
Medicare  coverage  due  to  disability  who  turn  age  65  during  1996,  we  allocated  eligibility 
according  to  the  number  of  months  eligible  for  each  type  of  coverage.  For  example,  if  a 
disability-entitled  man  is  64  for  9  months  during  1996  and  65  for  3  months,  he  is  coded  0.75 
for  disability  status  and  0.25  in  the  age  65-69  cell,  and  0.25  in  "ever-disabled"  status  (aged, 
originally  entitled  by  disability).  Below  age  65,  age  and  disability  status  are  the  same,  but 
for  age  65  and  older,  both  an  age  cell  and  a  separate  variable  for  "ever-disabled"  are  defined. 

2.3.2  Medicaid  enrollment 

Medicaid  status  is  included  in  selected  risk  adjustment  models  as  a  demographic  risk 
adjuster.  Medicaid  'buy-in'  status  is  used  to  indicate  Medicaid  enrollment.  'Buy-in'  refers 
to  states  paying  the  Medicare  Part  B  premium  for  their  Medicaid  enrollees  who  are  also 
entitled  to  Medicare.^  These  people  are  referred  to  as  'dual  Medicare-Medicaid  eligibles'  or 
'dual  eligibles'  for  short.  Dual  eligibles  can  be  classified  into  several  subgroups  by  their 
reason  for  Medicaid  entitlement.  In  particular,  certain  dual  eligible  subgroups  enjoy  full 
Medicaid  benefits  (e.g.,  prescription  drugs,  nursing  home  care)  in  addition  to  their  Medicare 
benefits,  while  for  other,  generally  higher  income  groups.  Medicaid  pays  only  the  Medicare 
Part  B  premium  and/or  deductibles  and  copayments. 


In  a  small  number  of  cases,  for  beneficiaries  not  entitled  to  Medicare  Part  A,  states  also  pay  a  Part  A  Medicare  premium 
for  Medicaid  enrollees. 
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In  our  previous  work  (Ellis  et  al.,  1996),  we  obtained  Medicaid  enrollment  status 
from  HCFA's  'denominator'  file.  The  denominator  file  does  not  distinguish  Medicaid 
subgroups.  The  Medicaid  information  on  the  denominator  file  originates  from  another 
HCFA  file,  the  Entitled  Action  Records  for  Third  Parties  (TP-EARTH)  file.  The  TP-EARTH 
file  contains  a  full  history  of  all  Medicare  beneficiaries  who  have  ever  been  Medicaid  buy- 
ins.  HCFA  bills  the  states  for  these  premiums  based  on  this  file.  The  TP-EARTH  file 
contains  a  "buy-in  eligibility  code"  that  disdnguishes  among  Medicaid  subgroups. 

We  found  a  very  high,  but  not  perfect  match  rate  between  the  denominator  file 
Medicaid  indicator  and  the  TP-EARTH  file.  Specifically,  months  of  Medicaid  eligibility 
matched  exactly  for  98.26  percent  of  beneficiaries  with  Medicaid  eligibility  in  1995  on  the 
TP-EARTH  file.  And  months  of  eligibility  matched  exactly  for  98.92  percent  of 
beneficiaries  with  Medicaid  eligibility  on  the  denominator  file.  Where  the  two  files  differed, 
we  used  the  TP-EARTH  variable  to  be  consistent  between  our  overall  and  subgroup 
Medicaid  eligibility  analyses.  One  reason  for  non-matches  is  Medicare  beneficiaries  who 
change  Medicare  identification  number  (HICNO).  The  denominator  and  TP-EARTH  files 
are  regularly  updated  and  recreated,  with  beneficiaries  classified  by  current  HICNOs.  This 
leads  to  some  non-matches  between  denominator  and  TP-EARTH  files  created  on  different 
dates. 

Based  on  the  TP-EARTH  file,  we  categorized  Medicaid  buy-in  eligibility  for 

Medicare  beneficiaries  into  the  following  four  groups: 

•  Qualified  Medicare  Beneficiaries  (OMBs)  only:  Beneficiaries  with  incomes 
within  100  percent  of  federal  poverty  level  but  who  do  not  meet  SSI 
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criteria.  The  state  Medicaid  program  pays  their  Part  B  premium,  all 
deductibles  and  coinsurance. 

•  Specified  Low-Income  Medicare  Beneficiaries  (SLMBs):  Medicare 
beneficiaries  with  incomes  within  120  percent  of  federal  poverty  level.  The 
state  Medicaid  program  pays  their  only  Part  B  premium.  Neither  QMBs 
nor  SLMBs  are  eligible  for  non-Medicare  covered  services. 

•  Medically  Needy:  Beneficiaries  who  do  not  meet  income  and  asset 
requirements  for  SSI  but  incur  catastrophic  medical  expenses.  Medically 
needy  beneficiaries  are  eligible  for  all  Medicaid  benefits  offered  by  the 
state's  program,  including  non-Medicare  covered  services  such  as  nursing 
home  care  and  prescription  drugs. 

•  SSI  and  other  full-Medicaid  benefit  dual  eligibles:  Beneficiaries  who  meet 
income  and  asset  requirements  to  qualify  for  cash  assistance  under  SSI. 
This  group  also  includes  people  with  other  types  of  Medicaid  eligibility 
determined  by  State  rules.  SSI  recipients  are  eligible  for  full  Medicaid 
benefits. 


Many  SSI  eligibles  are  also  identified  as  QMBs  on  the  TP-EARTH  file;  we  classified  such 
people  as  SSI.  The  remaining,  non-SSI  QMBs  are  referred  to  as  the  'QMB  only',  or  '0MB- 
onlies'  category. 

State  Medicaid  programs  and  buy-in  rules  vary  substantially.  In  some  states. 
Medicaid  eligibility  standards  are  the  same  as  SSI  eligibility  standards,  making  all  SSI 
recipients  who  are  eligible  for  the  Supplementary  Medical  Insurance  (SMI  or  Medicare 
Part  B)  eligible  for  Medicaid  and  therefore  eligible  for  Part  B  buy-in.  In  these  states,  all  SSI 
recipients  have  Medicare  buy-in.    States  with  more  restrictive  eligibility  standards  for 


The  buy-in  eligibility  code  of  QMB  in  the  TPEARTH  file  includes  both  QMB  only  and  SSI  recipients  who  were 
automatically  bought-in  based  on  SSI  status.  Additional  information  in  the  "accretion  code"  is  needed  to  distinguish 
QMB  onlies  and  SSI  recipients  with  the  same  QMB  code.  SSI  recipients  who  are  automatically  covered  by  QMB  have 
the  accretion  code  80  and  the  buy-in  eligibility  code  of  QMB. 
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Medicaid  than  the  SSI  standards  make  their  own  Part  B  buy-in  determinations.  Some  states 
provide  full  Medicaid  benefits  to  QMBs  and  SLMBs.  Also,  based  on  their  gross  income, 
some  medically  needy  and  other  noncash  recipients  may  qualify  as  QMBs  or  SLMBs. 
However  these  'full  benefit'  QMBs  and  SLMBs  are  not  identified  on  the  TP-EARTH  file, 
so  our  'QMB  only'  category  may  include  some  beneficiaries  with  full  Medicaid  benefits. 
States  have  the  option  to  buy  in  for  their  Medical  Assistance  Only  (MAO  or  medically  needy 
group).  Some  states  cover  the  MAO,  but  some  do  not.  As  a  result,  buy-in  status  does  not 
include  all  Medicaid  dual  eligibles. 

The  completeness  and  accuracy  of  eligibility  codes  reported  on  the  TP-EARTH  file 
is  of  concern.  The  "buy-in  eligibility  code"  is  not  a  payment  field,  and  is  not  used  to 
determine  states'  Medicare  premium  liability.  It  is  not  audited  or  verified  by  HCFA. 
Comprehensiveness  of  reporting  varies  from  state  to  state.  On  the  advice  of  HCFA  staff,  we 
grouped  persons  with  missing  or  state-specific  eligibility  codes  with  SSI  eligibles.  Table  2-4 
presents  distributions  of  missing  eligibility  code  by  state  in  1995  and  1996.  Nationwide,  only 
3.7%  and  4.0%  of  eligibility  codes  were  missing  in  1995  and  1996,  respectively.  However, 
proportion  of  missing  eligibility  codes  vary  substantially  across  states.  For  instance,  in  1995, 
22.3%  of  eligibility  codes  were  missing  in  North  Carolina,  while  New  Jersey  had  only  0.02% 
missing. 

Table  2-5  presents  distributions  of  Medicaid  subgroups  by  state  in  1995.  The  four 
Medicaid  subgroups  are  not  mutually  exclusive,  because  one  person  may  move  from  one 
subgroup  to  the  other  during  a  year.  As  a  result,  the  sum  of  the  percentages  of  Medicaid 
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subgroups  exceeds  100%  for  each  state.  The  results  indicate  that  there  is  wide  variation  in 
the  reported  distribution  of  Medicaid  subgroups  among  states.  For  example,  the  percent  of 
QMB-onlies  ranges  from  0.67%  in  Alaska  to  92.98%  in  Oklahoma,  and  the  percentage  of 
SSI/other  ranges  from  under  5%  in  some  states  to  over  80%  in  others.  These  variations  seem 
too  large  to  reflect  actual  programmatic  differences  among  states,  and  rather  appear  to  result 
from  inaccuracies/incompleteness  in  coding  eligibility  categories. 

Despite  apparent  inaccuracies  and  incompleteness  in  coding  of  Medicaid  eligibility 
categories,  we  explored  use  of  these  categories  for  risk  adjustment.  Our  assumption  in  doing 
so  is  that  the  categories  contain  some  information  that  should  be  investigated  despite  the 
apparent  'noise'.  We  created  two  types  of  Medicaid  enrollment  variables  for  each  of  the  base 
year  (1995)  and  the  prediction  year  (1996).  The  first  was  counts  of  months  each  beneficiary 
was  in  each  of  the  four  types  of  Medicaid  buy-in  status  during  the  year.  The  second  was  a 
single  annual  Medicaid  indicator  for  any  Medicaid  enrollment  (one  or  more  months)  during 
each  year.  Table  2-6  shows  the  distribution  of  Medicaid  months  in  1995  and  1996. 
Individuals  with  Medicaid  buy-in  status  accounted  for  14.8  percent  and  15.5  percent  of  the 
study  sample  in  1995  and  1996,  respectively.  Of  individuals  with  any  Medicaid  buy-in  status 
in  a  year,  the  vast  majority  had  a  full  12  months  of  Medicaid  coverage  -  87  percent  in  1995 
and  83  percent  in  1996.  The  lower  percentage  with  12  months  of  coverage  in  1996  is 
because  our  sample  includes  decedents  in  1996,  but  not  1995. 

Table  2-7  displays  movements  in  or  out  of  Medicaid  between  1995  and  1996. 
Among  Medicare  beneficiaries  on  Medicaid  in  1995, 97.54%  were  still  on  Medicaid  in  1996. 
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For  beneficiaries  without  Medicaid  in  1995,  1.24%  went  on  Medicaid  in  1996.  Thus,  a 
prospective  measurement  of  Medicaid  status  (1995)  is  a  good  representation  of  concurrent 
(1996)  Medicaid  status. 


2.3.3  Working  Aged 

Working  aged  is  a  demographic  adjustment  factor  under  the  AAPCC  methodology. 
Working  aged  is  defined  as  aged  beneficiaries  with  group  health  insurance  coverage  from 
their  own  or  their  spouse's  employer.^  Medicare  is  a  secondary  payer  for  the  working  aged. 
Each  period  of  working  aged  status  for  each  Medicare  beneficiary  is  recorded  on  Medicare's 
enrollment  database  (EDB)  using  three  fields:  Beneficiary  Primary  Payer  Code,  Primary 
Payer  Entitlement  Start  Date,  and  Primary  Payer  End  Date.  The  working  aged  indicators 
are  defined  as  the  number  of  months  with  group  health  insurance  in  the  base  (1995)  and 
prediction  (1996)  years,  respectively. '°  The  working  aged  are  not  included  in  the  PIPDCG 
modelling  sample,  as  discussed  in  Section  2.1.  We  use  a  second  stage  model  to  derive  a 
multiplier  for  concurrent  working  aged  status,  as  discussed  later  in  this  report 


The  Medicare  enrollment  file  does  not  distinguish  whether  the  group  health  insurance  derives  from  a  person's  own 
employment,  or  from  their  spouse's  employment,  so  this  distinction  cannot  be  used  for  risk  adjustment. 

Only  people  with  code  =  A  (working  aged  beneficiary/spouse  with  employer  group  health  plan)  from  the  field 
Beneficiary  Primary  Payer  Code  are  defined  as  working  aged.  We  used  beginning  and  end  dates  of  each  beneficiary 
with  a  primary  payer  code  of  A  to  derive  number  of  months  with  group  insurance. 
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Table  2-9  presents  the  age/sex  distribution  for  people  with  working  aged  status  in 
1996."  In  total,  there  are  15,461  Medicare  beneficiaries  with  working  aged  status.'^  Men 
are  more  likely  to  be  working  aged  than  women  (63%  versus  37%).  The  majority  of  working 
aged  are  age  65  to  74.  A  small  portion  of  working  aged  (1 .4%)  are  age  85  or  over. 

The  accuracy  of  HCFA's  data  on  working  aged  status  is  a  concern.  Historically,  these 
data  may  not  have  been  collected  in  a  comprehensive  fashion.  In  particular,  end  dates  for 
working  aged  status  may  not  always  have  been  identified,  leading  to  an  overstatement  of 
working  aged  spells.'-'  Because  of  the  potential  data  quality  problem  related  to  open-ended 
working  aged  periods,  we  performed  a  sensitivity  analysis  of  our  definition  of  working  aged. 
We  imposed  an  end  date  of  five  years  from  the  beginning  date  for  open-ended  working  aged 
periods.  We  recounted  the  number  of  months  with  employer-based  group  insurance  in  1996 
using  the  new  definition.  Almost  one-third  of  working  aged  (32%)  would  be  redefined  as 
non- working  aged  under  the  sensitivity  analysis.  Among  this  redefined  group,  62.4%  are  in 
the  70-74  age  group.  The  mean  expenditure  is  $895  for  this  redefined  group,  which  is  very 
similar  to  the  mean  expenditure  of  people  with  12  months  of  group  insurance  ($901)  in  the 
original  definition.  If  there  was  a  problem  of  failing  to  report  end  dates,  we  would  expect 

"  Persons  have  one  month  or  more  of  employer-based  group  insurance.  Age  is  defmed  as  of  1/1/1996.  Some  persons  who 
are  age  64  on  January'  1  can  be  classified  as  working  aged  because  they  turn  age  65  during  1996. 

After  the  file  construction  and  much  of  the  analysis  was  completed,  we  discovered  an  error  in  defining  working  aged 
status  for  people  with  overlapping  working  aged  periods.  As  a  result,  12  persons  were  misclassified  as  non-working-aged 
and  were  included  in  the  PIPDCG  model  development  rather  than  the  working  aged  sample.  This  small 
missclassification  should  have  negligible  effect  on  our  results. 

It  is  also  possible  that  working  aged  spells  are  understated  because  some  of  the  working  aged  with  employer  coverage 
may  not  be  identified  at  all  by  HCFA.  A  (small)  sample  of  HCFA's  working  aged  information  could  be  verified  using 
the  Medicare  Current  Beneficiary  Survey,  which  contains  independent  questions  on  employment  status  and  health 
insurance  coverage.  But  that  is  beyond  the  scope  of  this  project. 
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to  observe  a  higher  percentage  of  people  in  older  age  groups  (such  as,  age  85  or  more),  or 
people  with  higher  expenditures,  to  be  reclassified  as  non-working  aged  in  the  sensitivity 
analysis.  However,  we  did  not  observe  this  in  the  sensitivity  analysis.  Also,  the  age 
distribution  for  working  aged  shown  in  Table  2-8  accords  with  expectations. 

On  the  othgr  hand,  we  did  find  382  working  aged  individuals  with  more  working  aged 
months  than  eligible  months  in  1996.  In  other  words,  the  data  indicates  that  these  people  are 
still  working  after  death.  This  impossibility  results  from  the  open-ended  working  aged 
periods  that  caused  us  to  assume  that  the  individual  was  working  throughout  1996.  To 
resolve  this  problem,  we  restricted  months  of  working  aged  status  in  1996  to  be  no  greater 
than  months  of  eligibility. 

We  conclude  that  we  find  no  evidence  of  major  or  systematic  inaccuracies  in  HCFA's 
enrollment  data  used  to  assign  working  aged  status,  other  than  a  failure  to  account  for  death. 
However,  our  effort  to  validate  these  data  is  limited.  A  more  thorough  validation  of  the  data 
would  be  useful. 

2.3.4  Diagnoses  by  Setting 

The  diagnostic  classification  system  used  in  this  project  is  based  on  all  permissible 

codes  from  the  International  Classification  of  Diseases,  Ninth  Revision,  Clinical 

Modification  (ICD-9-CM).  Diagnostic  information  was  classified  into  ten  sources: 

1.  a  principal  inpatient  diagnosis,  which  does  not  include  principal 
diagnoses  from  SNFs,  i.e.,  only  principal  inpatient  diagnoses  from  PPS 
facilities  and  TEFRA  (non-PPS)  facilities  and  units  are  included  (Table 
2-9); 
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2.  a  non-principal  (secondary)  inpatient  diagnosis  (which  also  does  not 
include  SNFs); 

3.  hospital  outpatient  department  (including  emergency  room  visits); 

4.  physician; 

5.  clinically-trained  non-physician; 

6.  facility  types,  such  as  nursing  homes,  SNFs,  home  health  agencies; 

7.  diagnostic  labs  and  imaging  clinics; 

8.  medical  supplies  and  DME; 

9.  hospices;  and 

10.  other  sources. 

These  categories  were  summarized  in  a  variable  called  SOURCE.  PIPDCG  models  use 
diagnoses  with  SOURCE  codes  of  1  or  2.'^ 

Diagnoses  from  both  header  and  line  items  were  included  for  Medicare  Part  B 
records.  For  Part  B  line  item  diagnoses,  we  assigned  the  SOURCE  code  based  on  HCFA 
provider  specialty  code.  The  SOURCE  code  for  header  diagnoses  of  a  Part  B  claim  was 
based  on  the  lowest  numbered  SOURCE  of  any  line  items  on  that  claim.  For  example,  if  a 
claim's  SOURCE  codes  from  line  items  included  4,  5,  and  6,  then  the  SOURCE  code  for  the 
header  diagnoses  is  4.  In  other  words,  physician  sources  take  precedence  over  non-physician 


PIPDCG  models  are  designed  to  use  principal  inpatient  diagnoses  only.  However,  in  two  cases  we  use  secondarv' 
diagnoses.  In  the  case  of  chemotherapy  as  principal  inpatient  diagnosis  we  use  secondary'  cancer  diagnoses  instead.  And 
we  classify  people  into  the  HIV/ AIDS  diagnostic  categorv'  using  both  principal  and  secondary  inpatient  diagnoses.  See 
Chapter  3  for  details. 
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and  facility  sources  when  assigning  the  variable  SOURCE  to  diagnoses  that  appear  on  the 
header  of  a  Part  B  claim. 


2.4     Comparisons  of  the  1991/1992  and  1995/1996  Samples 

Tables  2-10  and  2-11  compare  frequencies  and  mean  Medicare  payments  in  the 
1991/1992  and  1995/1996  claims/enrollment  samples  by  Medicare  subgroup  and  by  age/sex 
category,  respectively.  There  are  several  changes  in  the  frequencies  of  Medicare  subgroups: 
the  under-age-65  disabled  population  increased  from  9.0%  to  1 1.2%  between  the  two  time 
periods,  the  older  elderly  population  (age  85  or  over)  increased  from  10.5%)  to  1 1 .4%,  and 
the  dual  Medicare/Medicaid  population  increased  from  12.8%)  to  14.7%.  The  last  change  is 
primarily  due  to  the  increase  in  the  under-age-65  disabled  dual  eligible  population,  from 
3.3%  to  4.8%. 

The  mean  Medicare  payment  increased  from  $3,778  in  the  1991/1992  sample  to 
$5,186  in  the  1995/1996  sample.  There  are  shifts  in  Medicare  expenditures  among 
subgroups.  The  disabled  population  appears  to  become  less  expensive,  with  a  reduction  in 
the  ratio  to  the  mean  from  0.95  to  0.90  between  the  two  periods.  This  could  be  related  to 
more  rapid  growth  in  disabled  enrollment,  as  less  disabled/ill  individuals  become  eligible  for 
Medicare.  The  older  elderly  population  became  more  expensive  over  time,  with  an  increase 
in  the  ratio  to  the  mean  from  1.40  to  1.48.  Perhaps  this  reflects  more  aggressive  medical 
treatment  of  older  individuals. 
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One  should  be  aware  that  these  two  samples  are  not  completely  comparable  in  two 
respects.  First,  the  sample  definition  is  different  between  the  two  samples.  The  working  aged 
and  people  entering  hospices  are  included  in  the  1991/1992  sample,  while  they  are  excluded 
in  the  1995/1996  sample.  People  who  changed  their  Medicare  Identification  Numbers  and 
Rail  Road  Retirees  were  excluded  from  the  1991/1992  sample,  but  were  included  in  the 
1995/1996  sample.  Second,  IME  and  hospice  care  payments  are  included  in  1992  Medicare 
expenditures,  while  they  are  excluded  from  1996  expenditures. 
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Data  Sources  and  Method  of  Measuring  1996  Expenditures 


Claims  Type 


Expenditure  Definition 


Part 

PPS  Facilities^ 


DRG  reimbursement 

including  outlier,  direct  medical  education 
and  organ  transplant  payments 


TEFRA  (non-PPS)  Facilities  and  Units       Reported  reimbursement 


Skilled  Nursing  Facilities 


Reported  reimbursement 


Home  Health 


Reported  reimbursement 


PartB 

Physician  and  supplier  services 


Reported  reimbursement 


DME 


Reported  reimbursement 


Hospital  Outpatient  Services 


Reported  reimbursement 


Notes: 

'  Hospice  claims  were  not  included  because  HMOs  are  not  responsible  for  hospice  care. 

Indirect  medical  education  payments  are  excluded.  No  claims  were  prorated  across  years. 

Coinsurance  and  deductibles  are  excluded. 
'  Expenditures  were  assigned  to  the  date  of  discharge  for  inpatient  admissions. 

Indirect  medical  education  payments  are  excluded. 

Expenditures  are  not  adjusted  for  the  year  end  settlement  which  is  a  lump  sum  payment  from 
Medicare  to  a  TEFRA  facility  or  vice  versa. 
'  Expenditures  were  assigned  to  the  "through  date"  for  Part  B  claims.  The  "paid  amount"  is  used 
to  aggregate  expenditures  at  the  person  level. 


SOURCE:  Health  Economics  Research,  Inc. 
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Distribution  of  Annualized  Base  1996  Payments 


Mean*  $5,186 

Standard  Deviation*  14,007 

CV*  270 

Standard  Error*  1 3 

Percentile  Annualized  Payment 

Max  $3,313,984 

99  76,907 

95  30,798 

90  16,761 

75  3,991 

50  782 

25  173 

10  3 

5  0 

1  0 

Min  0 

%  non-users  (zero  payments)  9.9% 

%  people  died  in  1 996  4.8% 


*  Weighted  by  fraction  of  year  alive.  (Total  number  of  distinct  people  =  1,387,105;  number  of 
person-years  of  entitlement  =  1,352,500) 

OUTPUT:  DIAG99A,  DIAG99B. 

SOURCE;  Health  Economics  Research,  Inc.  analysis  of  1995  and  1996  Medicare  claims  data. 
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Table  2-3 

Mean  Annualized  1996  Expenditures  by  Study  Sample 


Mean  Expenditure^ 


PIPDCG 
Sample 

(n=l,387,105) 


PIPDCG  Sample 
+  Working  Aged^ 

(n=l, 406,542) 


PIPDCG  Sample 
+  Working  Aged 
+  Hospice  in  1995^ 

(n=l,409,179) 


Mean  Base  Expenditure  $5,186 
(standard  error)  (13) 


$5,140 
(12) 


$5,142 
(12) 


Mean  of  Base 

Expenditure  plus  IME  5,318  5,271  5,274 

(standard  error)  (13)  (13)  (13) 

Mean  of  Base 
Expenditure  plus  IME  and 

Hospice  Payments  5,358  5,310  5,331 

(standard  error)  (13)  (13)  (13) 


NOTES: 

'  Weighted  by  fraction  of  year  alive. 

^  Base  1996  expenditures  excludes  indirect  medical  education  (IME)  and  hospice  payments  and  are  used  for 

PIPDCG  modeling. 
'  The  sample  used  for  PIPDCG  modeling. 

"  Working  aged  is  defined  as  individuals  with  group  insurance  from  their  employer  or  spouse's  employer 

any  time  during  1995  or  1996. 
'  Individuals  entering  hospices  on  or  prior  to  January  1,  1996. 


OUTPUT:  DIAG99A 


SOURCE;  Health  Economics  Research,  Inc.  analysis  of  1995  and  1996  Medicare  data. 
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Table  2-4 


Percentage  of  Persons  with  Missing  Medicaid  Eligibility  Code'  by  State 
from  the  TP-EARTH  File 


Percent  with  Missing  Eligibility  Code 


State 

1995 

1996 

Overall 

3.68% 

4.00°/ 

Alabama 

0.04 

0.04 

Alaska 

1.67 

1.33 

Arizona 

9.94 

1 1.28 

Arkansas 

2.61 

2.32 

California 

0.07 

0.09 

Colorado 

11.84 

17.08 

Connecticut 

11.13 

9.87 

Delaware 

1.63 

1.22 

Dist  of  Columbia 

0.91 

1.19 

Florida 

2.57 

1.28 

Georgia 

0.55 

0.43 

Hawaii 

0.13 

0.00 

Idaho 

0.30 

0.00 

Illinois 

3.43 

3.18 

Indiana 

0.50 

0.34 

Iowa 

0.00 

0.1 1 

Kansas 

5.93 

5.22 

Kentucky 

0.15 

0.19 

Louisiana 

0.91 

0.89 

Maine 

2.15 

1.83 

Maryland 

8.23 

8.86 

Massachusetts 

2.46 

2.23 

Michigan 

5.39 

4.09 

Minnesota 

0.51 

0.60 

Mississippi 

0.15 

0.13 

Missouri 

12.41 

11.48 

Montana 

0.19 

0.18 

Nebraska 

15.59 

14.62 

Nevada 

7.36 

7.58 
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Table  2-4  (continued) 


Percentage  of  Persons  with  Missing  Medicaid  Eligibility  Code'  by  State 
from  the  TP-EARTH  File 


Percent  with  Missing  Eligibility  Code 


State 

V  y  y  u 

1  996 

M 1^  \  11/  1-4  Q  tn  n  c  n  1  r 

iNcw  jnctinpoiiiic 

1  41 

1  14 

INCW  jciocy 

w.u  / 

iNC VV  iVlCAlV-U 

0  99 

IN C  W    I  \J\  N 

R  1  R 

0 .  1  o 

R  9Q 

INUIIII  V_^ciIUliila 

99  1 1 

99  SO 

INUilil  lJ Cl.t\\j\.<x 

0  DO 

0  '?R 

W.JO 

Ohm 
\J\\\\j 

1  8  87 
1  o.o  / 

97  4S 

WK-IailUIIla 

n  1  n 

U.  1  U 

0  90 

v^regon 

n  1  f\ 

U.  1 0 

0  00 

Pp  n  n     1  vji  n  i  ?i 

1        ii  l>>  Y  I  V  ul  11<X 

0  93 

IVJIUUC  ibldllU 

1  .J  7 

1  9^^ 
1  .ZD 

it  n  1    d  rr\  1 1  n  o 

n  1 9 

U.  1  z. 

0  07 

vr\i  itn  Lr^tci 
ljUULII  L-'d.KULa 

n  ■?9 

0  "^0 

Tennessee 

0.43 

0.44 

Texas 

0.12 

0.05 

Utah 

1.94 

1.42 

Vermont 

0.33 

0.16 

Virgin  Islands^ 

100.00 

100.00 

Virginia 

0.22 

0.19 

Washington 

0.09 

0.09 

West  Virginia 

0.20 

0.28 

Wisconsin 

0.05 

0.05 

Wyoming 

0.00  ■ 

0.00 

Guam^ 

0.00 

0.00 

NOTE: 

'  Persons  with  missing  eligibility  codes  are  assigned  to  the  subgroup  of  SSI  and  other. 

^  The  sample  excludes  beneficiaries  with  state  of  residence  outside  the  50  states  and  Washington  DC 

during  1995  and  1996  based  on  the  Medicare  enrollment  file.  However,  a  few  people  appeared  residing  in 

the  excluded  areas  based  on  the  state  code  on  the  TP-EARTH  file. 

SOURCE:  Health  Economics  Research,  Inc.  analysis  of  1995  and  1996  Medicare  data. 
OUTPUT:  DIAG99E 
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Table  2-6 

Distribution  of  Medicaid  Months  in  1995  and  1996 


Cumulative 

Medicaid  Months 


in  1995 

Frequency 

Percent 

Frequency 

Percent 

1 

1,664 

0.8 

1,664 

0.8 

2 

1,852 

0.9 

3,516 

1.7 

J 

1  1 
l.i 

5,679 

2.8 

A 

1  n 

7,728 

3.8 

5 

2,039 

1.0 

9,767 

4.7 

6 

2,327 

1.1 

12,094 

5.9 

7 

2,170 

1.1 

14,264 

6.9 

8 

2,226 

1.1 

16,490 

8.0 

9 

2,583 

1.3 

19,073 

9.3 

10 

2,613 

1.3 

21,686 

10.5 

11 

2,778 

1.4 

24,464 

11.9 

12 

181,171 

88.1 

205,635 

100.0 

Cumulative 

icaid  Months 

in  1996 

Frequency 

Percent 

Frequency 

Percent 

1 

3,359 

1.6 

3,359 

1.6 

2 

3,372 

1.6 

6,731 

3.1 

3 

3,375 

1.6 

10,106 

4.7 

4 

3,103 

1.4 

13,209 

6.1 

5 

3,064 

1.4 

16,273 

7.6 

6 

3,099 

1.4 

19,372 

9.0 

7 

3,222 

1.5 

22,594 

10.5 

8 

3,241 

1.5 

25,835 

12.0 

9 

3,331 

1.5 

29,166 

13.5 

10 

3,691 

1.7 

32,857 

15.3 

11 

3,589 

1.7 

36,446 

16.9 

12 

178,805 

83.1 

215,251 

100.0 

SOURCE:  Health  Economics  Research,  Inc.  analysis  of  1995  and  1996  Medicare  data. 
OUTPUT:  DIAG99Q.OUT 
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Table  2-7 

Movements  In  or  Out  of  Medicaid  Between  1995  and  1996* 


Medicaid  1995 


Medicaid  1996            No                Yes  Total 

Total               1,181,470  205,635  1,387,105 

(100.0%)  (100.0%) 

No                1,166,793           5,061  1,171,854 

(98.76%)  (2.46%) 

Yes                  14,677  200,574  215,251 

(1.24%)  (97.54%) 


NOTE: 

'  Medicaid  status  is  defined  using  the  TP-EARTH  file. 

SOURCE:  Health  Economics  Research,  Inc.  analysis  of  1995  and  1996  Medicare  data. 
OUTPUT:  DIAG99Q.OUT 
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Table  2-8 

Age'  and  Sex  Distribution  for  People  with  Working  Aged  Status^  in  1996 


Number  of 
1996  Working  Percent 
Aged  People  of  Total 


Male  64  157  1.02  % 

65-69  4,766  30.83 

70-74  3,043  19.68 

75-79  1,314  8.50 

80-84  362  2.34 

85-89  100  0.65 

90-94  25  0.16 

95+  2  0.01 

Female  64  51  0.33 

65-69  2,770  17.92 

70-74  1,847  11.95 

75-79  730  4.72 

80-84  207  1.34 

85-89  68  0.44 

90-94  16  0.10 

95+   3_  0.02 

Total  15,461  100.00 


NOTE: 

'  Age  as  of  January  1,  1996.  Persons  age  64  on  January  1  can  turn  65  later  in  the  year  and  be  in  working  aged  status. 
^  Including  people  with  one  month  or  more  of  employer-based  group  insurance. 

SOURCE:  Health  Economics  Research,  Inc.  analysis  of  1995  and  1996  Medicare  data. 

OUTPUT:  DIAG99QC.OUT 
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Table  2-9 

Sources  of  Principal  Inpatient  Diagnoses  (PIPs) 


Data  Source  Inclusion  of  PIPs 

PPS  Facilities  yes 

TEFRA  (non-PPS)  Facilities  and  Units  yes 
Including  psychiatric,  rehabilitation, 
long-term  care,  children's  and  other  specialty  hospitals 

Skilled  Nursing  Facilities  or  Units  no 

SOURCE;  Health  Economics  Research,  Inc. 
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Appendix  2-A 

PPS  Graduate  Medical  Education  (GME)  Payments  on 

MedPAR  Records 

The  Balanced  Budget  Act  of  1997  specifies  that  Medicare  payments  for  Graduate 
Medical  Education  (GME)  should  be  excluded  from  capitation  rates  paid  to  Medicare  risk 
contractors,  and  instead  paid  directly  to  teaching  hospitals.  Therefore,  ideally,  the  risk 
adjustment  weights,  which  are  used  to  adjust  capitation  payments,  should  be  derived  from 
Medicare  payments  excluding  hospital  medical  education  payments.  This  appendix 
discusses  the  medical  education  payments  issue  in  depth.  We  first  discuss  the  components 
and  magnitude  of  GME  payments  to  hospitals.  Then  we  discuss  medical  education  payment 
policy,  both  pre-  and  post-BBA  (note  that  pur  1996  expenditure  data  is  pre-BBA).  After  that, 
we  discuss  how  (interim)  GME  payments  are  recorded  on  MedPAR  claims,  and  what  would 
be  involved  in  removing  them  from  total  payments. 

Medicare  PPS  GME  Payments 

Under  Medicare  PPS,  there  are  two  GME  payment  components:  direct  medical 
education  (DME)  and  indirect  medical  education  (IME).  Interim  DME  payments  are  made 
to  hospitals  at  regular  dates  during  the  year  while  interim  IME  payments  are  made  on  a  per 
discharge  basis.  The  Medicare  Fiscal  Intermediaries  (FIs)  base  these  interim  payments  on 
the  expected  number  of  FTE  residents  and  the  anticipated  resident-to-bed  ratio.  The  actual 
number  of  FTE  residents  and  the  actual  resident-to-bed  ratio  are  not  known  until  the 
completion  of  a  fiscal  year.  Final  GME  amounts  for  each  hospital  are  determined  when 
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Appendix  2-A  PPS  Graduate  Medical  Education  Payments  on  MedPAR  Records 

hospitals  submit  their  Medicare  Cost  Report  (MCR).  Interim  GME  shortfalls  and 
overpayments  are,  thus,  reconciled  when  the  MCR  is  "accepted"  by  HCFA.  However,  the 
interim  amounts  on  the  MedPAR  claims  are  not  adjusted  to  be  consistent  with  the  final 
reconciled  amount  for  each  hospital.  Thus,  to  remove  GME  from  the  MedPAR  records,  it 
is  interim,  not  final  payments,  that  must  be  removed. 

In  fiscal  year  1997,  DME  payments  were  about  $2.3  billion,  a  53%  increase  over  the 
$1.5  billion  in  1990  payments.'  IME  payments  increased  92%  between  1990  and  1997  fi-om 
$2.5  billion  to  about  $4.8  billion.  In  1997,  IME  payments  accounted  for  5.4%  of  total 
Medicare  inpatient  hospital  payments  and  5.9%>  of  total  PPS  payments  while  DME  payments 
accounted  for  2.6%  of  total  Medicare  inpatient  hospital  payments  and  2.9%  of  total  PPS 
payments.  "The  key  factor  driving  Medicare's  educational  payments  upward  was  a  national 
increase  of  26.4  percent  in  the  number  of  residents  in  training  between  1989  and  1996."^ 

PPS  Payment  Policy 

Pre- 1997  BBA.  Prior  to  the  1997  BBA,  annual  DME  payments  under  PPS  were 
equal  to  the  product  of  the  number  of  qualifying  PTE  residents,  the  per  payment  resident 
amount,  and  Medicare's  share  of  inpatient  days.  The  IME  adjustment  factor  for  the  operating 
payment  portion  of  each  PPS  discharge  is  given  by  the  following  formula: 


'    1997  GME  amounts  derived  from  Figure  27  (see  attached)  in  HCFA's  1998  Chart  Book,  available  at  HCFA's  website.  1990  GME 
amounts  derived  from:  John  Iglehart,  "Medicare  and  Graduate  Medical  Education,"  New  England  Journal  of  Medicine  338:6 
(February  5,  1998),  pp.  402-407. 

-   Iglehart,  Ibid. 
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PPS  Graduate  Medical  Education  Payments  on  MedPAR  Records 


IME  = 


1  +  

Beds  ) 


-1 


xl.89 


(1) 


where  the  1.89  is  known  as  the  IME  multiplier  factor.  A  resident-to-bed  ratio  of  0.1  results 
in  an  IME  adjustment  factor  of  0.0744.  The  IME  adjustment  for  outlier  payments  is  the  same 
as  for  non-outlier  payments.  For  capital  payments,  an  IME  adjustment  is  used  to  help  derive 
the  capital  Federal  rate.  However,  since  there  is  a  ten-year  transition  period  (beginning  in 
FY92)  for  capital  payments,  not  all  capital  payments  to  teaching  hospitals  have  an  explicit 
IME  adjustment.  That  is,  for  capital,  hospitals  receive  a  blended  amount  comprised  of 
capital  paid  on  a  pass-through  basis  and  a  prospective  amount.^  Only  the  prospective  amount 
has  an  explicit  IME  adjustment.  The  IME  adjustment  formula  used  in  helping  derive  the 
adjusted  Federal  capital  rate  is:" 


where  ADC  is  the  average  daily  census.  A  resident-to-ADC  ratio  of  0. 1456  results  in  an  IME 
capital  adjustment  factor  of  0.0419. 

For  operating,  outlier,  and  Federal  capital  payments,  the  IME  adjustment  is  used  as 
follows: 


Prior  to  the  enactment  of  the  1997  BBA,  GME  was  included  in  HMO  AAPCC  rates. 


'   Medicare  capital  payment  policy  is  much  more  complicated  than  hinted  here.  We  are  just  highlighting  the  portions  relevant  to 
IME  payments 

'   Federal  Register  56:169  (August  30,  1991),  p  43380. 


0.2822X 


Residents 


IME  =  e 


ADC     _  \ 


(2) 


Total  payment  =  (base  amount  including  case-mix  and  geographic  adjustments)  x  (  1  +  IME  ). 


(3) 
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1997  BBA  Provisions.  The  BBA  did  not  change  the  IME  adjustment  formula  for 
capital-related  costs.  However,  "Begirming  in  FY1998,  IME  and  DSH  payments  will  be 
made  only  on  the  base  DRG  payment  rates  and  not  on  outlier  payments.  In  determining 
outlier  payments,  the  fixed  loss  cost  outlier  threshold  will  encompass  payments  for  IME  and 
DSH.  (Section  4405)."^  The  multiplier  factor  was  reduced  from  1.89  to  1.72  for  base  DRG 
payments  for  discharges  after  September  30,  1997.  The  multiplier  factor  will  be  further 
reduced,  in  annual  steps,  to  1.35  for  fiscal  year  2001  and  thereafter.  The  BBA  caps  the 
number  of  PTE  residents  for  each  teaching  hospital  to  no  higher  than  the  hospital's 
December  1996  value.  The  BBA  also  caps  the  resident-to-bed  ratio  for  each  teaching 
hospital  to  no  higher  than  the  hospital's  December  1996  value.^ 

As  part  of  the  wide-ranging  changes  to  HMO  payment  rates.  Section  1 853  of  the 
BBA  stipulates  that  GME  payments  will  be  carved  out  of  the  area-specific  (AAPCC)  base 
rate,  "on  the  following  schedule:  20  percent  in  1998, 40  percent  in  1999;  60  percent  in  2000; 
80  percent  in  2001 ;  and  100  percent  in  2002  and  thereafter."'  Sections  4622  and  4624  of  the 
new  Medicare+Choice  BBA  provisions  in  the  1997  BBA  provide  for  GME  payments  to 
hospitals  for  treating  enrollees  in  Medicare+Choice  plans. 


^   Federal  Register  62:168  (August  29,  1997),  p.  45968. 

''  Ail  other  BBA  changes  in  this  paragraph  can  be  found  in  Ibid ,  p  46003. 

'  Quoted  from  page  19  of  HCFA's  summary  of  the  1997  BBA  provisions  -  obtained  from  HCFA's  website 
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GME  Payment  Amounts  on  MedPAR  Records 

Our  MedPAR  documentation  references  are  to  the  500-byte  version  pertaining  to 
1987-March  1995.  It  has  been  our  experience  that  more  recjnt  MedPAR  data  still  uses  this 
old  record  layout  even  though  we  have  a  set  of  MedPAR  documentation  that  claims  it  should 
be  used  with  all  post- 1995  MedPAR  data. 

To  arrive  at  total  Medicare  "payments"  on  a  MedPAR  record  for  a  PPS  discharge, 
total  pass-through  costs  must  be  added  to  the  Amount  Reimbursed  field  (Field  No.  50).  Total 
pass-through  costs  can  be  found  in  the  field  confusingly-titled.  Bill  Total  per  Diem  (Field  No. 
43).  Pass-through  costs  include  own-capital  costs,  DME,  organ  acquisition  costs,  bad  debt, 
and  miscellaneous  other  costs.  The  amount  reimbursed  field  does  not  include  the  pass- 
through  costs  but  does  include  all  other  payment  amounts,  including  outlier,  IME,  DSH,  and 
PPS  capital  amounts  as  well  as  the  base  payment  amount. 

The  IME  payment  amount  field  (No.  41)  includes  IME  payments  for  both  the  DRG 
base  payment  and  outlier  amounts.  It,  therefore,  is  easy  to  subtract  this  IME  payment  amount 
from  total  Medicare  payments.  As  noted  by  Stephen  Phillips  (HCFA)  in  an  e-mail  to  HER, 
the  IME  amount  for  capital  payments  is  combined  in  the  PPS  Capital  Total  Amount  field 
(No.  44).  It  can  be  estimated  using  the  following  steps:  (1)  estimate  the  resident-to-ADC 
ratio,  (2)  divide  the  value  in  the  PPS  Capital  total  amount  field  by  (1  +  resident/ ADC)  to 
obtain  the  "base  amount"  in  Equation  3,  and  (3)  multiply  the  base  amount  by  the 
resident/ ADC  ratio  to  obtain  the  IME  portion  of  PPS  capital  payments.  There  does  not  seem 
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to  be  any  easy  way  to  impute  implicit  IME  "payments"  on  the  pass-through  portion  of  capital 
payments. 

It  may  not  be  necessary  to  remove  either  IME  capital  payment  amount  from  total 
Medicare  payments  because,  as  noted  by  Stephen  Phillips  in  an  e-mail  to  HER,  "capital  IME 
is  not  being  carved-out  of  the  AAPCC,  nor  is  it  being  paid  directly  to  hospitals.  Therefore, 
the  rationale  for  removing  operating  IME  and  direct  GME  (these  payments  are  going  directly 
to  hospitals  and  should  be  completely  removed  from  managed  care  payment  calculations) 
does  not  exist  for  capital  IME,  and  it  should  be  left  in,  at  least  for  the  time  being." 

According  to  Stephen  Phillips  in  an  e-mail  to  HER,  "one  method  used  by  some  FIs 
to  determine  DME  is  to  calculate  a  DME  per  diem  amount,  by  dividing  the  prior  cost 
reporting  periods  DME  payments  by  Medicare  days.  Then,  as  each  bill  comes  in,  this  per 
diem  is  multiplied  by  the  covered  days  on  the  bill.  This  is  used  as  an  alternative  to  simply 
dividing  the  Pi's  best  estimate  of  total  DME  payments  for  the  year  (^ased  again  on  last  year) 
into  26  biweekly  payment  amounts.  Both  methods  are  then  subject  to  settlement  with  the 
cost  report."  To  impute  the  DME  amount  for  each  MedPAR  record,  the  per  diem  DME 
amount  should  be  multiplied  by  the  number  of  covered  days  on  the  MedPAR  record.  To 
calculate  the  per  diem  DME,  it  is  necessary  to  obtain  ancillary  information  from  MCRs 
submitted  by  hospitals.  If  DME  imputations  are  undertaken,  the  imputed  amount  should  not 
be  allowed  to  exceed  the  total  value  of  the  pass-through  costs  field.  It  will  also  be  necessary 
to  ascertain  the  imputation  methods  used  by  other  FIs. 
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In  sum,  removing  the  relevant,  non-capital  portion  of  IME  from  total  Medicare 
hospital  payments  is  straightforward.  The  IME  payment  field  is  simply  subtracted.  Total 
IME  represents  about  two-thirds  of  total  capital  payments.  Removing  DME  is  considerably 
more  involved.  The  MCRs  must  be  accessed,  then  merged  with  the  hospitals  on  our  DCG 
files.  Also,  the  method  that  each  FI  used  to  compute  interim  DME  amounts  for  1996  bills 
must  be  discovered,  or  estimated. 
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Diagnostic  Classification 


This  chapter  discusses  the  diagnostic  classification  that  forms  the  basis  of  our  risk 
adjustment  models.  The  first  section,  3.1,  describes  the  reasons  for  revising  our  previous 
diagnostic  classification  (Ellis  et  al.,  1996).  In  Section  3.2  we  discuss  the  rationale  for 
excluding  certain  diagnoses  from  a  model  version  to  be  used  for  setting  payments.  Section 
3.3  describes  the  process  and  results  of  diagnostic  grouping  and  exclusions. 
Section  3.4  presents  evidence  and  recommendations  for  handling  admissions  for 
chemotherapy  in  the  payment  models.  Finally,  Section  3.5  discusses  the  treatment  of 
HIV/AIDS  in  the  payment  models. 

3.1     Need  for  Revision  of  Diagnostic  Groupings 

The  basis  of  the  Diagnostic  Cost  Group  (DCG)  diagnostic  classification  is  the 
Diagnostic  Group,  or  DxGroup.  DxGroups  are  diagnostic  categories  comprising  specified 
International  Classification  of  Diseases,  Ninth  Revision,  Clinical  Modification  (ICD-9-CM) 
diagnostic  codes.  DxGroups  formed  using  principal  inpatient  diagnostic  codes  are  called 
PIP-DxGroups,  or  PIPDxGs  for  short.  An  example  is  PIPDxG  1,  Central  Nervous  System 
Infections,  which  includes  ICD-9-CM  codes  for  encephalitis,  meningitis,  etc.  The  primary 
criteria  used  in  forming  PIPDxGs  are  clinical  coherence  and  adequate  sample  size  to  estimate 
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mean  medical  costs  accurately  (see  Ash  et  al,  1989;  Ellis  and  Ash,  1995;  and  Ellis  et  al., 
1996  for  further  discussion). 

In  our  most  recent  work  for  HCFA  on  models  that  use  only  inpatient  data  (Ellis  et  al., 
1996),  we  defined  143  PIPDxGs,  which  formed  the  starting  point  for  this  project.  The 
PIPDxGs  needed  review  and  revision  for  several  reasons.  First,  in  recent  work  for  HCFA 
on  Medicare  and  under-age-65  populations  (Pope  et  al.,  1998a;  Ash  et  al.,  1998)  we  defined 
many  additional  diagnostic  categories  for  use  with  diagnoses  obtained  in  a  range  of  settings: 
principal  inpatient,  secondary  inpatient,  physician  and  other  ambulatory.  These  DxGroups 
are  known  as  AD-DxGroups  for  "all  diagnoses  DxGroups",  or  ADDxGs  for  short.  Because 
many  people  diagnosed  in  ambulatory  settings  are  never  admitted  to  the  hospital,  there  are 
many  more  ADDxGs  than  PIPDxGs.  That  is,  a  much  broader  range  of  common  problems 
are  addressed  in  all  settings,  permitting  a  much  finer  ADDxG  diagnostic  classification  than 
PIPDxG  classification.  Currently,  543  ADDxGs  comprise  the  DCG  diagnostic  classification. 
Each  ADDxG  is  assigned  to  one  and  only  one  PIPDxG.  This  assignment  needed  review, 
because  recent  work  had  focused  on  diagnoses  in  all  settings,  not  principal  inpatient 
diagnoses.  In  particular,  many  new  ADDxGs  relevant  to  the  diagnoses  of  under-age-65 
populations  (e.g.,  pregnancy,  neonatal,  pediatric)  were  created  that  needed  to  be  assigned  to 
clinically  coherent  PIPDxGs. 

A  second  reason  for  review  of  the  PIPDxGs  was  the  availability  of  1995-1996 
Medicare  expenditure  data  for  this  project.  Technology  and  treatment  patterns  can  change 
over  time,  modifying  the  relative  costliness  of  diagnoses  and  requiring  periodic  review  and 
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adjustment  of  diagnostic  groupings.  Also,  ICD-9-CM  codes  are  revised  annually  (mostly 
new  ones  are  created),  creating  the  need  to  adjust  of  diagnostic  categories. 

A  third  reason  for  review  of  the  PIPDxGs  was  to  define  for  this  project  a  payment 
version  of  the  Principal  Inpatient  Diagnostic  Cost  Group,  or  PIPDCG,  model.  As  discussed 
in  the  next  section,  certain  PIPDxGs  are  excluded  from  the  payment  version.  In  refining  the 
PIPDxGs,  we  needed  to  separate  diagnoses  to  be  included  versus  excluded  into  distinct 
PIPDxGs. 


3.2     Rationale  for  Exclusion  of  Diagnoses  from  Payment  Model 

The  PIPDxGs  comprise  an  exhaustive  classification  of  all  valid  ICD-9-CM  codes, 
including  "V"  codes,  which  indicate  procedures  and  other  miscellaneous  health  factors,  and 
"E"  codes,  a  supplemental  classification  of  injuries  and  poisonings.  However,  it  is  not 
desirable  to  risk  adjust  capitation  payment  rates  for  all  possible  principal  inpatient  diagnoses. 
Attaching  higher  fiiture  capitation  payments  to  principal  inpatient  diagnoses  establishes 
incentives  to  admit  patients  to  the  hospital.  When  all  diagnoses  are  included  in  a  risk 
adjustment  model  used  to  set  payments,  plans  that  hospitalized  more  are  automatically 
rewarded  for  that.  Especially  because  substantial  variations  exist  among  health  plans  and 
geographic  areas  in  rates  of  hospital  admission,  excluding  minor  or  nonspecific  diagnoses 
that  do  not  clearly  require  hospital  care  from  the  payment  model  is  expected  to  improve  its 
fairness.  Such  exclusions  are  intended  to  reduce  the  systematic  penalty  to  efficient  health 
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plans  that  is  inherent  in  inpatient-based  risk  adjustment  methods,  which  identify  sickness 
only  when  there  is  a  hospital  admission. 

The  fundamental  goal  of  risk  adjusted  payments  is  to  reflect  the  relative  health  cost 
burden  of  populations  as  accurately  as  possible  while  maintaining  incentives  for  appropriate 
treatment  of  individuals.  Unlike  a  unit-of-payment  system  such  as  Diagnosis-Related  Groups 
(DRGs),  the  aim  is  not  to  pay  providers  the  expected  cost  of  instances  of  care  (such  as  each 
hospital  admission).  By  excluding  minor  and  nonspecific  diagnoses,  risk  adjustment  focuses 
on  measuring  the  burden  of  high-cost,  chronic  illness. 

Thus,  we  established  the  following  principles  for  including/excluding  diagnoses  from 
the  payment  version  of  the  PIPDCG  model.  Diagnostic  categories  should  be  included  in  the 
payment  model  if  they: 

•  represent  a  clearly  defined  and  clinically  significant  disease,  disorder, 
state,  or  event; 

•  often  require  inpatient  hospital  care;  and 

•  predict  higher  future  medical  cost. 

Diagnostic  categories  should  be  excluded  if  they: 

•  can  be  a  minor  or  transitory  disease  or  disorder;  or 

•  are  rarely  the  principal  reason  for  inpatient  hospital  care;  or 

•  can  be  vague  or  ambiguous. 

These  criteria  do  not  define  an  automatic  decision  algorithm,  since  some  diagnostic 
categories  have  "contradictory"  attributes;  that  is  they  satisfy'  both  inclusion  and  exclusion 
"criteria."  In  these  situations  we  used  clinical  and  policy-conscious  judgment  to  arrive  at  a 
decision  about  inclusion  or  exclusion. 
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Process  and  Results  of  Diagnostic  Grouping  and  Exclusion 


In  our  review  of  the  PIPDxGs  in  this  project,  we  restricted  ourselves  to  changing  how 
ADDxGs  are  assigned  to  PIPDxGs.  We  did  not  make  any  changes  to  the  ICD-9-CM  codes 
assigned  to  ADDxGs,  as  defined  in  Pope  et  al.,  1998a  and  Ash  et  al,  1998.  Various 
information,  shown  in  Appendix  Table  A-4,  was  prepared  to  support  the  review  of  the 
PIPDxGs  and  to  identify  diagnostic  groups  to  exclude  from  the  payment  model': 

•  the  most  recent  assignment  of  ADDxGs  to  PIPDxGs  (Ellis  et  al.,  1996); 

•  diagnoses  (ADDxGs)  excluded  from  the  most  recent  DCG/HCC  model 
(Pope  etal.,  1998a;  Ash  etal,  1998); 

•  diagnoses  had  been  rated  by  a  panel  of  three  physicians  as  being 
associated  with  ambiguous  or  discretionary  hospital  admissions,  by 
ADDxG  (Ellis  and  Ash,  1988); 

•  number  of  people  (frequency)  with  a  principal  inpatient  diagnosis  in  this 
group  in  1995  by  PIPDxG  and  ADDxG; 

•  1996  mean  Medicare  payments  for  people  with  a  principal  inpatient 
diagnosis  in  this  group  in  1995,  by  PIPDxG  and  ADDxG; 

•  number  of  people  (frequency)  with  a  diagnosis  in  this  group  in  1995  in 
any  setting^; 

•  1996  mean  Medicare  payments  for  people  with  the  diagnosis  in  any 
setting  in  1995,  by  ADDxG; 

•  the  admission  rate  per  1 ,000  cases  diagnosed,  defined  as  people  with  a 
1995  principal  inpatient  diagnosis  per  1,000  occurrences  of  the  diagnosis 
in  any  setting  in  1995,  by  ADDxG; 


Some  data  in  Table  A-4  is  preliminary,  and  is  not  necessarily  exactly  consistent  with  the  tlnal  data  presented  elsewhere 
in  this  report. 

"  'Any'  settings  consist  of  principal  hospital  inpatient,  secondary  hospital  inpatient,  hospital  outpatient,  physician,  and 
clinically-trained  non-physician. 
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•  the  Diagnostic  Cost  Group  from  the  PIPDCG  sorting  algorithm  (see 
Chapter  4),  with  and  without  exclusions,  by  PIPDxG;  and 

•  the  percentage  of  1995  hospitalizations  with  a  length  of  stay  of  zero  or 
one  days,  and  mean  1 996  payments  for  individuals  with  these  short  stays, 
by  PIPDxG. 

In  summary.  Table  A-4  provides  frequencies  and  costs  of  diagnoses  in  both  inpatient  and 
"all"  settings,  admission  rates  per  1,000  cases  diagnosed,  and  the  results  of  previous 
deliberations  about  which  diagnoses  should  be  included  in  payment  models. 

Table  A-4  was  reviewed  and  revised  by  the  physician  authors  of  this  report  at  several 
meetings  with  project  staff.  The  number  of  PIPDxGs  was  increased  from  143  to  172,^  with 
many  PIPDxGs  added  in  the  pregnancy/neonatal/pediatric  area.  For  example,  the  single 
PIPDxG  1 15  for  pregnancy  was  split  into  7  new  PIPDxGs.  Since  Medicare  sample  sizes  are 
very  small  for  these  diagnoses,  the  categories  followed  the  Hierarchical  Coexisting 
Conditions  (HCC)  groupings  developed  for  non-Medicare  younger  populations,  as  developed 
in  Ash  et  ai,  1998.  Some  splits  were  because  of  cost  differences.  For  example,  PIPDxG  7 
was  split  into  one  PIPDxG  for  liver/pancreas/esophagus  cancer  and  a  second  for 
stomach/small  bowel/other  digestive  cancer  because  the  former  is  significantly  more  costly. 
Other  splits  were  made  because  of  clinical  significance  and  frequency  in  the  Medicare 
population.  For  example,  h>T3erplasia  of  prostate  was  separated  from  other  disorders  of  the 
male  genital  organs. 

^  The  count  172  includes  only  PIPDxGs  assigned  using  diagnoses.  There  is  also  a  PIPDxG  0.  which  includes  people  with 
no  inpatient  admissions  (in  1995),  and  a  PIPDxG  -1,  which  includes  people  with  numerically  invalid  principal  inpatient 
diagnoses.  Including  these  two  categories,  the  total  number  of  PIPDxGs  is  174. 
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Some  ADDxGs  were  moved  between  existing  PIPDxGs.  For  example,  ADDxG 
33.01,  Pyloric/Duodenal  Obstruction,  was  moved  from  PIPDxG  33,  Stomach  Disorders,  to 
PIPDxG  38,  Gastrointestinal  Obstruction/Perforation,  because  it  the  latter  category  is 
clinically  more  appropriate.  The  PIPDxG  assignments  of  all  ADDxGs  defined  in  recent 
work  (Pope  et  al.,  1998a;  Ash  et  al.,  1998)  were  reviewed  and  in  some  cases  changed.  For 
example,  ADDxG  21.08,  Polycythemia  Vera,  was  moved  from  PIPDxG  21,  Neoplasm  of 
Uncertain  Behavior,  to  PIPDxG  51,  Blood/Immune  Disorders. 

Exclusions  of  PIPDxGs  from  the  payment  model  were  made  in  accordance  with  the 
principles  set  forth  in  Section  3.2  above.  Altogether  75,  or  44  percent,  of  the  172  PIPDxGs 
are  excluded  from  the  payment  model  (97  PIPDxGs  are  included).  Several  types  of 
diagnoses  were  excluded,  illustrated  with  examples  as  follow.  Some  were  residual  ("other") 
categories  that  tended  to  be  relatively  low  cost,  such  as  'Other  Infectious  Diseases'  and 
'Othei  Endocrine,  Metabolic,  Nutritional  Disorders'.  Some,  more  specific  categories  with 
little  empirical  or  clinical  implications  for  future  costs  such  as  'Benign  Neoplasm'  and 
'Abdominal  Hernia,  Uncomplicated'  were  also  excluded.  'Appendicitis'  was  excluded. 
Although  it  is  a  non-discretionary  admission,  it  has  little  impact  on  future  cost.  However, 
some  diagnoses  that  are  associated  with  higher  future  costs  were  also  excluded.  For 
example,  'Diabetes  with  No  or  Unspecified  Complications'  was  excluded  because  it  is  not 
clear  why  uncomplicated  diabetes  requires  inpatient  hospital  care.  'Protein-Calorie 
Malnutrition'  was  excluded  because  it  is  identified  by  vague  or  ambiguous  diagnoses. 
PIPDxGs  indicated  by  symptoms  rather  than  diagnoses — such  as  'Fever'  or  'General 
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Symptoms'  were  also  excluded.  The  PIPDxGs  'Poisoning/Toxic  Effects'  and 
'Complications  of  Medical  Procedures  and  Care'  were  excluded  because  they  can  represent 
poor  quality  of  care  and  may  be  erratically  coded.  Most  V-code  diagnoses  were  excluded 
because  they  are  not  diagnoses,  but  rather  procedures  such  as  "screening/observation"  or 
other  miscellaneous  circumstances.'^ 

Special  attention  was  given  to  the  problematic  case  of  'Chemotherapy'.  The 
Chemotherapy  PIPDxG  is  defined  using  two  ICD-9-CM  V-codes  ("V581  -  chemotherapy 
encounter"  and  "V672  -  chemotherapy  follow  up");  these  codes  do  not  distinguish  the 
location  or  severity  of  the  cancer,  the  type  of  drug  regimen  used,  or  frequency  of  treatment. 
Under  current  HCFA  diagnostic  coding  guidelines,  hospitals  must  code  the  V-code  for 
chemotherapy  in  the  space  for  the  "principal"  diagnosis,  rather  than  a  diagnosis  code 
indicating  the  location  or  severity  of  the  neoplasm,  for  patients  admitted  for  chemotherapy. 
Chemotherapy  is  one  of  the  highest  cost  PIPDxGs;  if  chemotherapy  is  included  in  the  model 
at  its  empirically  determined  rate,  then  any  person  admitted  for  chemotherapy  will  be  placed 
in  the  highest  PIPDCG.  If  it  is  excluded  from  the  payment  model,  then  no  additional 
payment  will  be  generated  for  patients  hospitalized  for  this  reason. 

Good  arguments  can  be  made  for  either  excluding  or  fully  including  chemotherapy 
in  the  PIPDCG  payment  model.  The  primary  argument  for  excluding  chemotherapy  is  that 
it  is  procedure-based,  rather  than  diagnosis-based.  For  a  subset  of  chemotherapy  patients, 

■*  The  V-code  "Artificial  Opening  of  Gastrointestinal  Tract  Status'  was  included,  but  the  V-code  'Tracheostomy/Respirator 
Dependence'  excluded  because  the  former  is  a  relatively  conunon  principal  inpatient  diagnosis  and  has  a  high  admission 
rate  whereas  the  latter  is  very  rare  as  a  principal  inpatient  diagnosis  (only  8  cases  in  our  sample)  and  has  a  low  admission 
rate. 
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inpatient  admission  may  be  discretionary  and  paying  more  for  inpatient  chemotherapy  tends 
to  penaHze  plans  which  have  been  able  to  shift  care  to  the  outpatient  setting.  Concerns  about 
rewarding  care  that  may  be  inefficient  are  the  main  argument  for  excluding  chemotherapy 
from  a  payment  model. 

There  are  also  good  arguments  for  including  chemotherapy.  The  physicians  on  our 
panel  believe  that  chemotherapy  is  no  more  "gameable"  than  several  diseases  that  generate 
high  payments  such  as  congestive  heart  failure,  or  chronic  obstructive  pulmonary  disease. 
Also  there  are  clear  incentives  for  providers  not  to  admit  patients  undergoing  chemotherapy 
because  it  exposes  them  to  hospital  based  infections  while  their  immune  systems  are 
compromised.  Also,  the  precise  HCFA  DRG  guidelines  for  coding  chemotherapy  may  make 
it  relatively  easy  to  monitor  the  effect  of  the  payment  system  on  appropriate  utilization. 
Finally,  the  PIPDCG  model  could  be  viewed  as  unfair  if  it  does  NOT  pay  HMOs  more  for 
patients  who  receive  this  extremely  high  cost  procedure.v  In  light  of  the  conflicting 
arguments,  we  devoted  special  attention  to  how  to  pay  for  chemotherapy.  Further  discussion 
of  this  issue  is  provided  in  section  3.4. 

After  finalizing  the  definition  and  exclusion  status  of  each  PIPDxG,  we  changed  the 
order  of  the  PIPDxG  list  to  be  more  logical  and  consistent^  Then  we  renumbered  the 
PlPDxGs  consecutively  from  1  to  172.  Thus,  the  PIPDxG  numbers  used  in  this  report  do  not 
correspond  to  those  in  Ellis  et  al.,  1996.  Table  3-1  shows  descriptive  statistics  for  the  172 
PIPDxGs:  number  of  people  in  1995  with  the  principal  diagnosis,  mean  1996  Medicare 

'  For  example.  Metastatic  Cancer  was  moved  to  be  the  first  rather  than  the  last  cancer  category,  in  keeping  with  the  general 
principle  of  listing  more  serious  disease  first. 
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expenditures  for  those  people,  the  standard  error  of  the  mean,  and  the  coefficient  of  variation 
of  expenditures.^-'  PIPDxGs  excluded  from  the  payment  model  have  an  '*'  at  the  end  of 
their  label.  A  single  person  can  be  included  in  more  than  one  PIPDxG  in  Table  3-1  if  he  or 
she  was  hospitalized  more  than  once  in  1995.* 

For  the  full  sample,  mean  1996  payments  are  $5,186  and  are  $3,882  for  beneficiaries 
with  no  1995  hospital  admissions.  The  PIPDxG  means  range  from  $53,692  for 
Tracheostomy  Status/Respirator  Dependence  (with  only  8  cases),  and  $30,818  for 
Chemotherapy  to  $1,927  for  Normal  Delivery  (with  only  32  cases)  at  the  low  end.  The 
standard  errors  of  mean  expenditures  are  large  for  the  high  cost  PIPDxGs,  especially  when 
they  are  based  on  few  people.  For  example,  Brain/Nervous  System  Cancer  (PIPDxG  20)  has 
a  standard  error  of  mean  expenditures  of  $4,091,  implying  that  the  'true'  expenditure  mean 
could  range  from  roughly  $19,000  to  as  high  as  $35,000.^  Although  more  accurate  estimates 
of  the  mean  expenditures  of  some  high  cost  PIPDxGs  is  desirable,  clinical  validity  would  be 
compromised  if  we  combined  heterogeneous  diagnoses  to  obtain  larger  sample  sizes. 


*  Expenditures  are  annualized,  and  all  statistics  are  weighted  by  fraction  of  the  year  (months)  alive  and  eligible  for  our 
sample. 

'  A  volume  of  appendix  tables  lists  the  specific  diagnoses  included  in  each  PIPDCG,  the  1CD-9-CM  codes  included  in 
each  PIPDxG,  and  the  PIPDxG  and  PIPDCG  of  each  ICD-9-CM  code. 

*  Women  having  an  admission  with  a  principal  diagnosis  indicating  a  completed  pregnancy  were  excluded  from  the  two 
PIPDxGs  for  uncompleted  pregnancies.  Two  hospital  admissions  for  the  same  or  very  similar,  reasons  will  lead  to 
inclusion  in  only  one  PIPDxG. 

^  This  range  is  based  on  the  mean  plus  or  minus  two  standard  errors. 
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3.4     Strategies  for  Paying  for  Chemotherapy 

Accounting  for  the  higher  expected  costs  of  Medicare  beneficiaries  who  receive 
inpatient  chemotherapy  with  the  PIPDCG  model  presents  a  particular  challenge  in  this 
project  because  of  HCFA's  inpatient  diagnostic  coding  rules.  These  rules  specify  that  all 
patients  admitted  for  the  primary  reason  of  receiving  chemotherapy  are  to  be  assigned  a 
principal  diagnosis  of  chemotherapy  (either  V581,  chemotherapy  encounter,  or  V672, 
chemotherapy  follow  up).  Since  the  PIPDCG  model  is  diagnosis-based,  rather  than 
procedure-based,  project  staff  have  wrestled  with  the  appropriateness  of  its  inclusion. 

For  some  chemotherapy  patients,  inpatient  admission  may  be  discretionary,  thus 
paying  more  for  inpatient  chemotherapy  may  encourage  inappropriate  admissions.  Although 
such  incentives  may  also  exist  for  patients  with  other  chronic  diagnoses  predictive  of  high 
future  costs,  such  as  congestive  heart  failure  or  chronic  obstructive  pulmonary  disease,  the 
projected  high  future  cost  of  chemotherapy  increases  the  importance  of  this  issue.  Cases  with 
the  primary  diagnosis  of  chemotherapy  are  assigned  to  PIPDxG  162  with  an  average 
estimated  annual  cost  of  $30,8 1 8.  This  means  chemotherapy,  PIPDxG  1 62,  would  be  placed 
in  the  highest  PIPDCG. 

Because  of  the  costliness  of  these  cases,  several  options  for  assigning  persons  with 
a  PIPDxG  162  diagnosis  to  a  PIPDCG  were  explored:  (1)  use  principal  inpatient  diagnoses 
from  other  hospitalizations  only;  (2)  use  secondary  diagnoses  from  the  chemotherapy 
hospitalization;  (3)  use  secondary  diagnoses  from  all  hospitalizations;  and  (4)  use  all 
diagnoses  from  all  inpatient  and  outpatient  claims.  Figure  3-1  displays  the  implications  of 
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using  other  diagnoses  for  classifying  chemotherapy  patients.  The  first  column  simply  shows 
that  1 00%  of  all  cases  with  a  primary  diagnosis  of  chemotherapy  are  assigned  to  PIPDxG  1 62 
(1,034  cases),  chemotherapy,  using  the  primary  inpatient  diagnosis  for  PIPDxG  assignment. 
The  next  four  columns  display  what  percentage  of  all  cases  assigned  to  PIPDxG  162, 
chemotherapy,  would  be  assigned  to  any  other  payment  increasing  cancer  PIPDxG  using  one 
of  the  four  options  discussed  above.  For  example,  using  principal  inpatient  diagnoses  from 
other  hospitalizations  only  results  in  only  46.9%  of  chemotherapy  cases  being  assigned  to 
another  cancer  PIPDxG.  Thus,  payment  rates  for  over  half  of  these  very  costly  cases  would 
not  be  upwardly  adjusted,  if  this  method  of  assignment  were  adopted.  In  contrast,  almost 
93%  of  all  chemotherapy  PIPDxG  cases  would  be  assigned  to  other  cancer  PIPDxGs  if  the 
secondary  diagnoses  from  the  chemotherapy  hospitalization  were  used  for  assignment. 
Using  secondary  diagnoses  from  all  other  inpatient  hospitalizations  or  all  diagnoses  from  all 
inpatient  and  outpatient  encounters  raises  the  percentage  of  chemotherapy  PIPDxG  cases 
assigned  to  other  cancer  PIPDxGs  to  nearly  1 00%.  But,  the  increased  administrative  burden 
of  using  diagnoses  from  other  claims  would  be  considerably  greater  than  using  the  secondary 
diagnoses  from  the  chemotherapy  hospitalization. 

To  what  other  PIPDxGs  are  the  chemotherapy  PIPDxG  cases  assigned?  We  examined 
the  prevalence  of  secondary  cancer  diagnoses  on  the  claim  for  the  chemotherapy 
hospitalization  only  (Figure  3-2).  Not  surprisingly,  over  35  percent  of  all  secondary  cancer 
diagnoses  are  assigned  to  the  metastatic  PIPDxG.  This  category  includes  secondary  cancers 
of  the  lymph,  respiratory,  and  digestive  systems  and  other  sites.  Lung  cancer  as  well  as 
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cancers  of  the  blood  and  lymphatic  system  are  frequently  and  not  unexpectedly  occurring 
diagnoses  among  those  receiving  chemotherapy.  It  is  important  to  note  that  all  of  the  cancer 
PIPDxGs  to  which  the  chemotherapy  PIPDxG  cases  are  assigned  are  included  in  the  PIPDCG 
payment  model. 

Lastly,  Ave  evaluated  the  average  annual  cost  of  cases  assigned  to  the  chemotherapy 
PIPDxG  stratified  by  secondary  diagnosis  on  the  chemotherapy  hospitalization.  These  data 
are  displayed  in  Figure  3-3  and  reveal  considerable  cost  homogeneity  across  most  categories 
of  cancers.  Cancers  of  the  brain  and  nervous  system  are  almost  twice  as  costly  as  the  average 
cancer  case  receiving  chemotherapy,  however,  the  number  of  cases  is  small. 

These  data  suggest  that  excluding  chemotherapy  PIPDxG  cases  from  the  PIPDCG 
model  will  significantly  underpay  Managed  Care  Organizations  (MCOs)  for  the  cost  of  care 
for  Medicare  beneficiaries  receiving  chemotherapy.  Access  to  high  quality  care  for  cancer 
patients  within  MCOs  could  be  affected.  These  data  also  suggest  inclusion  of  these  cases  in 
the  preferred  PIPDCG  model  will  likely  result  in  an  increased  adjustment  for  all  cancer  cases 
as  the  average  cost  of  chemotherapy  cases  are  higher  than  similar  cancer  cases  not  assigned 
to  the  chemotherapy  PIPDxG. 

Based  on  the  physician  panel  and  coauthors'  recommendation,  we  used  Option  2  by 
replacing  chemotherapy  PIPDxG  with  PIPDxGs  from  secondary  inpatient  cancer  diagnoses 
in  developing  the  PIPDCG  sorting  algorithm  and  payment  models.  One  person  is  assigned 
only  one  secondary  cancer  diagnosis  for  that  chemotherapy  admission.  If  a  person  has  more 
than  one  secondary  cancer  diagnosis,  we  assign  the  person  to  the  single  highest  ranked  cancer 
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PIPDxG  based  on  the  unsorted  mean  1996  expenditure  (Table  3-1).  For  example,  a  person 
who  has  both  metastatic  (PIPDxG  7)  and  breast  (PIPDxG  1 4)  cancer  secondary  diagnoses 
is  assigned  to  PIPDxG  7  metastatic  cancer. 

There  are  7.6%  of  people  with  chemotherapy  admissions  who  do  not  have  secondary 
cancer  diagnoses  from  that  admission.  For  model  calibration,  we  assigned  these  admissions 
a  principal  diagnosis  of  PIPDxG  7,  Metastatic  Cancer.  Metastatic  cancer  is  the  most 
common  secondary  cancer  diagnosis  among  PIPs  of  chemotherapy,  and  it  is  consistent  with 
the  cost  level  of  the  chemotherapy  admissions  with  no  secondary  cancer  diagnosis. 
However,  for  payment  purposes,  we  recommend  that  HCFA  adopt  a  different  strategy. 
Assigning  all  chemotherapy  admissions  without  secondary  cancer  diagnoses  to  the  highly- 
paid  metastatic  cancer  category  would  give  health  plans  an  incentive  not  to  code  secondary 
cancer  diagnoses  for  lower-paid  types  of  cancer.  Therefore,  we  recommend  that  for  payment 
purposes,  HCFA  assign  chemotherapy  admissions  without  a  cancer  diagnosis  to  the  lowest- 
paid  cancer  category,  which  is  PIPDxG  14,  Breast  Cancer.  This  will  give  plans  an  incentive 
to  provide  the  true  cancer  diagnosis  for  chemotherapy  admissions. 

3.5     Defining  the  Diagnostic  Category  for  HIV/AIDS 

A  second  very-high-cost  diagnosis  that  we  paid  special  attention  to  was  HIV/AIDS. 
The  196  people  with  a  1995  principal  inpatient  diagnosis  of  HIV/AIDS  had  higher  mean 
1996  expenditures  ($42,724)  than  any  other  diagnosis,  with  the  exception  of  the 
'Tracheostomy'  PIPDXG  159,  which  had  only  8  people. 
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The  very  high  future  costs  of  people  with  a  principal  diagnosis  of  HIV/ AIDS  created 
a  dilemma  as  to  whether  AIDS  should  be  placed  in  its  own  separate,  very-high-cost  payment 
category,  despite  small  sample  sizes.  We  decided  to  also  examine  the  costs  of  people  with 
a  secondary  inpatient  diagnosis  of  AIDS  to  gain  further  information  about  costs.  A  hospital 
admission  can  be  assigned  to  an  HIV-related  Diagnosis-Related-Group  (DRG)  with  either 
a  principal  diagnosis  of  AIDS  or  a  principal  diagnosis  of  a  significant  HIV  related  condition 
and  a  secondary  diagnosis  of  AIDS  (3M,  DRG  Definitions  Manual). 

Table  3-2  shows  the  frequencies  and  mean  expenditures  of  three  mutually  exclusive 

groups: 

1 .  persons  with  a  principal  inpatient  diagnosis  of  HIV/ AIDS; 

2.  persons  without  a  principal  diagnosis  of  AIDS,  but  with  a  secondary 
diagnosis  of  AIDS;  and 

3.  persons  without  a  principal  or  secondary  diagnosis  of  AIDS,  but  with  a 
secondary  diagnosis  of  HIV  positive. 

As  can  be  seen  from  the  table,  persons  with  a  principal  diagnosis  of  AIDS  are  much  more 
expensive  than  persons  with  a  secondary  diagnosis  of  AIDS  or  HIV  positive.  Table  3-3 
shows  the  most  frequent  principal  diagnoses  for  admissions  with  a  secondary  diagnosis  of 
AIDS.  Mental  health  diagnoses  predominate;  intravenous  drug  use  is  a  major  transmission 
mechanism  for  the  HIV  virus.  Bacterial  pneumonia  and  'other  infectious  disease'  (such  as 
thrush  or  candidiasis)  are  common  complications  of  AIDS. 

There  does  not  seem  to  be  a  clear  rationale  for  when  AIDS  is  coded  as  a  principal 
versus  a  secondary  diagnosis.  According  to  Brown  (1994,  p.  97)  'Ordinarily,  code  042 
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[AIDS]  will  be  assigned  as  the  principal  diagnosis  when  the  patient  is  admitted  for  treatment 
of  the  HIV  infection  and  any  related  complications.'  But  discussions  with  our  clinical  panel 
indicated  that  the  complications,  not  AIDS,  are  often  coded  as  the  principal  diagnosis  in 
practice.  Paying  a  very  large  amount  for  people  with  a  principal,  but  not  secondary, 
diagnosis  of  AIDS  would  therefore  encourage  resequencing  of  diagnoses  so  that  AIDS  was 
the  first-listed  diagnosis. 

To  avoid  establishing  this  incentive  for  resequencing,  and  to  better  capture  the  overall 
future  expenditures  for  beneficiaries  admitted  with  AIDS,  we  defined  our  HIV/AIDS 
diagnostic  category  (PIPDXG  3)  as  anyone  with  either  a  principal  or  secondary  inpatient 
HIV/ AIDS  diagnosis  in  1995.  This  modification  was  made  only  for  the  payment  version  of 
our  model,  not  the  profiling  version.  The  diagnosis  'HIV  positive'  was  not  included  in  our 
HIV/AIDS  diagnostic  category. 
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Table  3-2 


Frequencies  and  Mean  Expenditures  for  HIV/ AIDS  and 
HIV/Positive  Inpatient  Diagnoses 


Number  of      Mean  1996 


1995  People   Expenditures      the  Mean 


Standard  Coefficient 
Error  of  of  Variation 
(*100) 


HIV/AIDS  as 
Principal  Inpatient 
Diagnosis 

HIV/AIDS  as 
Secondary  Inpatient 
Diagnosis^ 


196 


239 


$42,724 


22,036 


$4,939 


2,598 


142 


173 


HIV  Positive  as 
Secondary  Inpatient 

Diagnosis^ 


85 


17,813 


3,485 


176 


NOTES: 

'  Excluding  IME  and  hospice  expenditures;  weighted  by  fraction  of  year  aliye. 
^  Excludes  persons  with  AIDS  as  a  principal  inpatient  diagnosis. 
Excludes  persons  with  a  principal  or  secondary  inpatient  AIDS  diagnosis. 

SOURCE:  Health  Economics  Research,  Inc.  analysis  of  1995  and  1996  Medicare  claims. 
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4 


PIPDCG  and  Age/Sex 

Models 


This  chapter  presents  Principal  Inpatient  Diagnostic  Cost  Group  (PIPDCG)  models 
developed  using  the  classification  system  described  in  Chapter  3.  We  first  discuss  a  baseline 
age/sex  model  (Section  4.1).  Section  4.2  develops  and  estimates  of  two  PIPDCG  models: 
a  payment  model  with  the  exclusions  of  diagnoses  specified  in  Chapter  3,  and  a  full  model 
without  any  diagnostic  exclusions.  Section  4.3  presents  descriptive  statistics  for  the  two  sets 
of  Principal  Inpatient  Diagnostic  Cost  Groups  (PIPDCGs).  All  models  discussed  in  this 
chapter  are  limited  to  age,  sex,  and  diagnosis.  Additional  demographic  risk  adjustment 
factors  are  analyzed  in  the  next  chapter. 

4.1     Age/Sex  Model 

We  first  fit  a  basic  age/sex  model  that  is  used  as  a  benchmark  for  other  models.  It 
captures  Medicare  expenditure  patterns  by  age/sex  groups  (Table  4-1).  Medicare  payments 
in  1996  are  regressed  on  24  age/sex  cells,  with  no  intercept  term.  As  in  all  regressions  and 
statistics  presented  in  this  report,  expenditures  are  annualized  and  the  regression  is  weighted 
by  the  fraction  of  the  year  each  person  is  alive  and  eligible  for  our  sample  (see  Ellis  et  al., 
1996  for  more  discussion  of  annualization  and  weighting).  Two  changes  are  made  to  the 
age/sex  model  from  previous  work  (Pope  et  al.,  1999).  First,  the  age  55-64  group  is  split  into 
age  55-59  and  age  60-64  for  both  men  and  women.  This  age  split  is  currently  used  in 
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Medicare's  AAPCC-based  payment  methodology,  and  expenditures  are  significantly  higher 
for  the  older  group. 

The  second  change  is  that  people  are  assigned  to  more  than  one  age  cell  if  they  aged 
into  a  new  cell  during  1996.  Previously,  a  person  was  assigned  to  one  age  cell  for  the  entire 
year  based  on  January  1  age.  See  Section  2.3.1  for  further  description  of  these  'fractional' 
age  variables. 

Table  4-1  contains  two  models.  Model  1  has  the  age  55-64  split  into  55-59  and  60-64 
cells,  but  assigns  age  based  on  January  1,  1996.  Model  2  prorates  age  across  cells  using 
fractional  age  variables  where  appropriate.  Differences  between  the  two  models  are  slight, 
but  prorating  age  does  result  in  a  slightly  better  fit  to  the  data  (higher  R-square).  Model  2 
is  more  technically  correct,  but  the  results  suggest  that  January  1  age  (or  presumably  age  any 
time  during  the  year)  can  be  used  as  a  close  proxy.  In  some  datafiles  (e.g.,  health  plan  files), 
only  age  in  years,  or  year  of  birth  may  be  available,  rather  than  exact  date  of  birth.  In  the 
remainder  of  this  report,  we  use  the  prorated  age  cells  in  all  analyses. 

The  age  coefficients  increase  monotonically  for  both  men  and  women  from  age  0-34 
through  60-64,  then  again  from  age  65-69  through  90-94.  Women  age  95  or  over  are  slightly 
less  expensive  than  age  90-94,  although  expenditures  for  men  (Model  2)  continue  to  rise 
through  the  oldest  age  group.  Mean  expenditures  do  fall  substantially  in  the  disabled/elderly 
transition,  markedly  so  for  women.  Thus,  a  health  plan  would  receive  a  cut  in  payment  for 
an  under-age-65  Medicare  beneficiary  aging  into  elderly  entitlement  status  under  a  pure 
age/sex  model.  This  is  one  motivation  for  including  the  'ever  disabled'  variable  discussed 


Health  Economics  Research,  Inc. 

Dcg98/2draftcpl/Chap4  wpd/pwt 


Principal  Inpatient  DCG  Models:  4-2 


Chapter  4  PIPDCG  and  Age/Sex  Models 

in  Chapter  5.  Age/sex  coefficients,  representing  mean  payments,  range  from  $3,392  for  age 
0-34  men  to  $9,110  for  men  age  95  or  older.  Under-age-65  disabled  women  are  more 
expensive  on  average  than  men  of  the  same  age.  But  among  the  elderly,  women  are  less 
expensive  than  men  in  every  age  range. 

4.2     PIPDCG  Models 

Next  we  add  diagnoses  to  the  age/sex  model  defined  in  the  previous  section.  This 
is  done  in  two  steps.  First,  the  PIPDCG  sorting  algorithm  is  used  to  sort  diagnoses 
(PIPDxGs)  by  their  expected  costliness  in  the  next  year,  and  to  make  a  preliminary 
assignment  of  people  to  a  unique  Principal  Inpatient  Diagnostic  Cost  Group,  or  PIPDCG. 
Second,  the  preliminary  PIPDCG  assignment  of  diagnoses  is  adjusted  based  on  statistical  and 
clinical  criteria.  Third,  the  final  PIPDCG  regression  model  is  estimated.  The  PIPDCG 
sorting  algorithm  process  and  results  are  described  in  Section  4.2.1,  adjustments  to  the 
preliminary  PIPDCG  assignment  from  the  sorting  algorithm  are  described  in  Section  4.2.2, 
and  regression  estimates  of  the  final  model  are  discussed  in  Section  4.2.3. 

Of  our  two  PIPDCG  models,  we  favor  the  one  with  exclusions  for  payment  purposes, 
and  refer  to  it  as  "the  payment  model".  The  model  without  exclusions  is  usefiil  as  a  baseline 
for  comparison  to  the  payment  model,  and  possibly  for  profiling  or  other  non-payment  uses. 
Exclusion  of  diagnoses  is  discussed  in  Chapter  3. 
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4.2.1  DCG  Sorting  Algorithm 

For  this  project,  we  used  a  slight  modification  of  the  sorting  algorithm  described  in 
Ellis  et  al.,  1996.  We  begin  by  ranking  diagnoses,  PIPDxGs  (see  Chapter  3),  by  the  mean 
1996  expenditure  of  all  people  with  the  diagnosis  in  1995,  and  grouping  the  highest 
expenditure  PIPDxGs  into  the  highest-numbered  Principal  Inpatient  Diagnostic  Cost  Group, 
or  PIPDCG.  Each  person  admitted  to  the  hospital  in  1995  with  a  principal  inpatient 
diagnosis  included  in  one  of  those  categories  is  then  uniquely  assigned  to  this  highest- 
numbered  PIPDCG.  These  highest-cost  people  are  then  removed  from  the  sample,  and  the 
remaining  PIPDxGs  are  reranked  by  their  recalculated  mean  expenditures  (based  only  on  the 
people  who  remain  in  the  sample).  The  highest-cost  remaining  PIPDxGS  are  then  grouped 
into  the  next  highest-numbered  PIPDCG,  and  people  with  those  diagnoses  are  assigned  to 
that  PIPDCG  and  removed  from  the  sample.  This  process  is  repeated  until  all  people  have 
been  assigned  to  a  unique  PIPDCG.  People  with  no  hospital  admissions  in  1995  are  also 
included  in  the  sorting  algorithm,  in  their  own  group,  PIPDxG  0.  The  sorting  algorithm  is 
constrained  so  that  no  diagnosis  (PIPDxG)  is  assigned  to  a  lower  PIPDCG  than  the  PIPDCG 
containing  people  with  no  hospital  admissions  (PIPDxG  0).  This  ensures  that  a  health  plan 
is  never  penalized  for  recording  a  diagnosis. 

The  purpose  of  the  sorting  algorithm  is  to  identify  the  single  principal  hospital 
diagnosis  most  predictive  of  future  cost,  given  that  individuals  may  have  multiple 
hospitalizations,  and  thus  multiple  diagnoses.  Often  the  single  highest-cost  diagnosis  is  also 
the  fundamental  underlying  clinical  driver  of  costs.    PIPDCGs  group  heterogeneous 
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diagnoses  so  long  as  they  have  similar  future  cost  implications.  Unlike,  say,  DRGs, 
PIPDCGs  have  no  inherent  clinical  meaning,  and  are  not  given  a  clinical  label.  Rather, 
PIPDCGs  are  defined  by  reference  to  ranges  of  expenditures,  and  each  PIPDCG  is  identified 
by  a  number  that  refers  to  the  lower  bound  of  its  expenditure  range.  In  the  DCG  sorting 
algorithm  runs,  a  preliminary  set  of  PIPDCGs  was  defined  using  $500  expenditure  ranges, 
e.g.,  $15,000  to  $15,499  and  $15,500  to  $15,999.  These  very  narrow  ranges  were  used  to 
maximize  the  power  of  the  sorting  algorithm  to  discriminate  among  the  costliness  of 
diagnoses.  Later,  as  described  in  the  next  section,  the  preliminary  set  of  PIPDCGs  was 
aggregated  into  more  statistically  stable  final  PIPDCGs  using  broader  expenditure  ranges. 

If  at  any  time  during  the  sorting  algorithm,  a  PIPDxG  had  fewer  than  50  individuals 
remaining  in  it,  that  PIPDxG  was  assigned  to  the  lowest-numbered  PIPDCG  (the  one 
containing  people  with  no  hospital  admissions)  and  removed  from  the  sorting  algorithm. 
This  was  done  because  mean  expenditures  computed  with  less  than  50  observations  were  not 
considered  reliable.'  The  PIPDxGs  assigned  to  the  lowest-numbered  PIPDCG  were  later 
reviewed,  and  their  assignment  was  evaluated  based  on  clinical  judgment.  If  clinically 
appropriate,  they  were  reassigned. 

Two  sorting  algorithms  were  run.  The  first  included  all  1 72  diagnosis  PIPDxGs,  plus 
PIPDxG  0  for  people  with  no  1995  inpatient  admissions.  This  is  referred  to  as  the  "full"  or 
"complete"  sorting  algorithm.  It  is  used  to  develop  the  PIPDCG  model  without  exclusions 
of  diagnoses.  The  second  sorting  algorithm  excluded  75  of  the  172  PIPDxG  diagnostic 

'  A  relatively  low  sample  size  threshold  was  used  to  maximize  classification  by  empirical  information,  rather  than 
clinical  judgement,  for  rare  but  expensive  diagnoses. 
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groups  as  discussed  in  Chapter  3.  Excluded  admissions  were  assigned  to  PIPDxG  0,  that  is, 
they  were  ignored.  This  second  sorting  algorithm  was  used  to  develop  the  PIPDCG  model 
with  exclusions,  or  the  payment  model.  The  results  of  these  two  sorting  algorithms  are 
shown  in  Tables  4-2  and  4-3,  respectively. 

In  the  full  sorting  algorithm  (Table  4-2),  the  highest  preliminary  PIPDCG  is  formed 
at  expenditure  level  42.5  (i.e.,  $42,500),  and  includes  only  HTV/AIDS.  The  next  preliminary 
PIPDCG  is  created  at  level  30.5  (i.e.,  $30,500),  and  includes  only  Chemotherapy.  There  are 
few  'gaps'  in  the  $500  expenditure  ranges  once  level  25.5  ($25,500)  is  reached.  At  the 
bottom  end,  preliminary  PIPDCG  3.5  includes  people  without  a  1995  hospital  admission, 
whose  mean  expenditure  is  $3,882.  The  sample  size  of  several  PIPDxGs — for  example, 
PIPDxG  90  'Other  Heart  Diagnoses '--falls  below  50  in  the  course  of  the  sorting  algorithm, 
and  they  are  assigned  to  PIPDCG  3.5  pending  clinical  review. 

Several  diagnoses  that  are  excluded  from  the  payment  model  receive  relatively  high 
preliminary  PIPDCG  assignments  in  the  full  sorting  algorithm.  These  include  Urinary  Tract 
Infection  (PIPDCG  15.0),  Disorder  of  Fluid/Electrolyte/Acid-Base  Balance  (PIPDCG  13.5), 
Nervous/Musculoskeletal  System  Symptoms  (PIPDCG  12.0),  and  Fever  (PIPDCG  10.0). 
These  diagnoses  are  not  necessarily  or  usually  chronic  or  clinically  significant  in  terms  of 
future  cost  implications  in  themselves,  but  apparently  serve  as  markers  for  individuals  who 
are  debilitated  or  in  poor  health. 

Table  4-3  shows  the  results  of  the  sorting  algorithm  with  our  diagnostic  exclusions. 
Note  that  individuals  with  admissions  for  excluded  diagnoses  may  still  be  sorted  into  high- 
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numbered  PIPDCGs  in  this  sorting  algorithm.  This  occurs  when  they  are  admitted  to  the 
hospital  more  than  once  in  1995,  with  at  least  one  admission  for  a  high-cost  diagnosis  that 
is  included  in  the  payment  model.  We  examine  the  extent  to  which  diagnoses  from  multiple 
hospitalizations  pick  up  the  costs  of  individuals  admitted  for  excluded  diagnoses  later  in  this 
report. 

In  the  sorting  algorithm  with  exclusions,  the  highest  preliminary  PIPDCG  is  formed 
at  expenditure  level  30.5,  and  includes  only  HIV/AIDS.  The  expenditure  level  for 
HIV/ AIDS  is  much  lower  than  in  the  sorting  algorithm  without  exclusions  because  secondary 
as  well  as  principal  inpatient  diagnoses  are  used  to  identify  AIDS  admissions.  Chemotherapy 
does  not  appear  in  this  sorting  algorithm  because  chemotherapy  admissions  are  classified  by 
their  secondary  cancer  diagnoses.  The  mean  costs  of  many  of  the  cancer  diagnoses  therefore 
are  greater  than  in  the  full  model,  and  they  are  assigned  to  higher  PIPDCGs,  because  the 
1,054  people  admitted  for  chemotherapy  are  no  longer  pulled  out  into  a  higher  PIPDCG. 
Blood,  Lymphatic  Cancer/Neoplasms,  Brain/Nervous  System  Cancer,  and  Metastatic  Cancer 
form  the  next  three  preliminary  PIPDCGs  below  HIV/ AIDS.  PIPDCGs  are  formed  at  almost 
all  $500  expenditure  increments  through  PIPDCG  4.0,  which  includes  people  with  no  or 
excluded  admissions,  whose  mean  cost  is  $4,135  (after  sorting).  The  PIPDCG  assignments 
of  diagnoses  still  included  in  the  model  rise  because  of  the  exclusion  of  some  diagnoses. 
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4.2.2  Final  PIPDCG  Assignment 

The  use  of  $500  increments  results  in  a  large  number  of  preliminary  PIPDCGs, 
some  with  small  sample  sizes.  Experimentation  showed  that  the  preliminary  PIPDCGs 
could  be  collapsed  into  a  smaller  number  of  final  PIPDCGs  with  virtually  no  sacrifice  of 
explanatory  power  (R-square).  The  smaller,  more  manageable  number  of  final  PIPDCGs 
are  based  on  broader  expenditure  ranges  with  larger  sample  sizes,  and  are  more  stable 
statistically.  Using  the  principles  set  forth  in  Ellis  et  al  (1996),  we  developed  the 
following  expenditure  ranges  for  the  final  PIPDCGs: 


Final 
PIPDCG 

DxGroup 

Average  Cost  (Sorted) 

4 

$4,000  to  4,999 

5 

$5,000  to  5,999 

6 

$6,000  to  6,999 

7 

$7,000  to  7,999 

8 

$8,000  to  8,999 

9 

$9,000  to  9,999 

10 

$10,000  to  10,999 

11 

$11,000  to  11,999 

12 

$12,000  to  13,999 

14 

$14,000  to  15,999 

16 

$16,000  to  17,999 

18 

$18,000  to  19,999 

20 

$20,000  to  22,999 

23 

$23,000  to  25,999 

26 

$26,000  to  28,999 

29 

$29,000  to  31,999 

32 

$32,000  to  34,999 

35 

$35,000  to  39,999 

40 

$40,000  to  44,999 

Expenditure  increments  in  the  higher  expenditure  range  (above  $9,000)  were  divided  a  little 
more  finely  than  those  used  in  Ellis  et  al,  1996  (which  used  1992  expenditures).  This 
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reflects  the  higher  average  1 996  expenditure  level,  which  results  in  larger  sample  sizes  at 
higher  expenditure  ranges. 

Preliminary  sorting  algorithm  results  were  reviewed  by  the  physician  authors  for 
clinical  plausibility.  Based  on  this  review,  we  adjusted  some  PIPDCG  assignments.  This 
review  occurred  for  only  the  PIPDCG  model  with  exclusions,  because  of  its  potential  use  in 
payment,  and  because  it  is  the  model  carried  forward  for  further  analysis. 

'Personality  Disorders'  is  the  highest-ranked  mental  health  category.  It  contains  only 
160  people  (sorted),  so  its  mean  costs  are  not  known  precisely.  Our  clinical  panel  felt  that 
'Personality  Disorders'  should  not  be  higher-ranked  than  any  other  mental  health  diagnosis, 
so  we  reassigned  it  from  PIPDCG  1 6  to  PIPDCG  1 4,  which  includes  several  other  mental 
health  diagnoses,  such  as  'Anxiety  Disorders'  and  'Paranoia  and  Other  Psychoses'. 

All  the  pregnancy-related  diagnoses  (PIPDxGs  126-132)  were  assigned  to  PIPDCG 
4  by  the  sorting  algorithm.  These  diagnoses  are  rare  in  the  Medicare  population,  making  it 
difficult  to  be  certain  of  their  true  cost  levels.  If  anything,  pregnancy  seems  to  be  a  marker 
of  relatively  good  health,  and  is  associated  with  lower  costs  next  year  than  those  of  people 
without  any  base  year  hospital  admissions.  However,  we  felt  that  'Ongoing  Pregnancies' 
should  be  predictive  of  higher  costs  in  the  following  year,  when  delivery  presumably  occurs. 
Thus,  PIPDxG  131  'Ongoing  Pregnancy  with  Complications'  and  PIPDxG  132  'Ongoing 
Pregnancy  with  No  or  Minor  Complications'  were  reassigned  from  PIPDCG  4  to  PIPDCG  5. 
All  other  pregnancy-related  diagnoses  were  left  in  PIPDCG  4. 


Health  Economics  Research,  Inc. 

Dcg98/2draftrpt/Chap4wpd/pwt 


Principal  Inpatient  DCG  Models:  4-9 


Chapter  4  PIPDCG  and  Age/Sex  Models 

The  physician  authors  reviewed  the  final  PIPDCG  assignments  and  found  them  to  be 
cHnically  plausible.  No  other  changes  to  the  sorting  algorithm  assignments  were  made.  The 
fmal  assignment  of  diagnoses  (PIPDxGs)  to  payment  PIPDCGs  is  given  in  Table  4-4. 

4.2.3  Parameterization  of  Final  Models 

PIPDCG  Model  with  Exclusions.  Regression  estimates  of  the  PIPDCG  models  with 
and  without  exclusions  were  made.  In  each  case,  annualized  1996  Medicare  payments  are 
regressed  on  the  sets  of  PIPDCGs  and  age/sex  cells.  Estimates  of  the  PIPDCG  model  with 
exclusions  and  age/sex  demographic  factors  are  shown  in  Table  4-5  as  Model  2.  The  pure 
age/sex  model  is  included  as  Model  1  for  comparison.  Adding  principal  hospital  diagnoses 
to  age/sex  raises  the  model's  explanatory  power  (R-square)  from  0.9%  to  5.8%.  Model  2  of 
Table  4-5  is  our  base  PIPDCG  payment  model.  It  is  used  for  exploration  of  further  risk 
adjustment  issues  (e.g.,  excluding  short  stays)  and  additional  demographic  risk  adjusters  later 
in  this  report. 

Each  person  without  a  base  year  hospital  admission,  or  with  (an)  admission(s)  only 
for  excluded  diagnoses  or  completed  pregnancy  admissions,  is  assigned  to  PIPDCG  4,  and 
is  risk  adjusted  using  only  age/sex.  People  with  admissions  for  included  diagnoses  are 
assigned  to  one  of  the  other  14  PIPDCGs  5,  6,  7,  8,  9,  10,  11,  12,  14,  18,  20,  23,  26,  or  29. 
For  these  people,  risk  adjustment  includes  diagnosis  in  addition  to  age/sex. 

In  Model  2  of  Table  4-5,  PIPDCG  4  is  omitted,  whereas  all  age/sex  cells  are  included. 
Hence,  the  age/sex  cell  coefficients  show  the  mean  1996  expenditures  of  people  in 
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PIPDCG  4,  that  is,  with  no  or  only  excluded  hospital  admissions,  or  a  completed  pregnancy 
admission.  Alternatively,  interpreting  Model  2  as  a  payment  model,  the  age/sex  coefficients 
show  the  annualized  payment  for  a  person  in  PIPDCG  4  and  in  a  particular  age/sex  cell.  The 
coefficients  for  PIPDCGs  5  through  29  show  the  marginal  expenditure/payment  for  a  person 
with  a  1995  principal  inpatient  diagnosis  placing  them  in  that  PIPDCG."  For  example,  a  73 
year  old  woman  with  a  single  1995  admission  for  'Precerebral  Arterial  Occlusion'  is  in 
PIPDCG  8,  implying  an  annualized  1996  payment  of  $3,361  (age/sex  coefficient)  +  $4,169 
(PIPDCG  8  coefficient)  =  $7,530.  The  monthly  payment  would  be  $7,530/12  =  $627.50. 
The  woman's  relative  risk  score  is  the  predicted  payment  divided  by  the  sample  average 
(1996)  mean  expenditure  of  $5,186,  or  $7,530/$5,186  =  1.45.  That  is,  the  woman  is 
predicted  to  be  45  percent  more  expensive  than  average  in  the  prediction  year  (the  year 
following  diagnosis). 

As  can  be  seen  by  comparing  the  age/sex  coefficients  of  Model  2  to  Model  1  in  Table 
4-5,  adding  diagnosis  lowers  all  age/sex  payments,  by  $1,000  to  $2,000.  Thus,  payments  are 
reduced  to  health  plans  for  healthier  enrollees,  with  no  or  only  excluded  base  year  hospital 
admissions.  But  substantial  differences  in  payment  by  age  and  sex  remain  after  controlling 
for  diagnosis,  from  $2,235  from  0  to  34  year  old  males  to  $7,391  for  males  age  95  or  more. 
The  payments  "removed"  from  the  age/sex  cells  are  reassigned,  of  course,  to  the  PIPDCG 
diagnostic  categories.  Incremental  payments  for  included  hospital  principal  diagnoses  range 
from  $1,696  for  PIPDCG  5  to  $26,232  for  PIPDCG  29. 

^  Recall  that  each  person  is  uniquely  assigned  to  a  PIPDCG,  either  PIPDCG  4,  or  one  of  PIPDCGs  5  through  29. 
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PIPDCG  Model  Without  Exclusions.  We  also  estimated  a  the  PIPDCG  model 
without  exclusions  of  diagnoses.  This  model  is  presented  as  Model  2  of  Table  4-6,  where 
the  PIPDCG  model  with  exclusions  is  included  as  Model  1  for  comparison.  All  assignments 
of  diagnoses  (PIPDxGs)  to  PIPDCGs  for  this  model  were  taken  directly  from  the  sorting 
algorithm  shown  in  Table  4-2,  without  any  clinical  review.  In  the  full  sorting  algorithm, 
people  without  a  1995  hospital  admission  were  assigned  to  PIPDCG  3,  not  PIPDCG  4.  They 
were  assigned  to  a  lower  PIPDCG  because  they  were  not  combined  with  people  having 
excluded  admissions,  who  are  more  expensive  than  people  without  admissions.  We  also 
assigned  all  diagnoses  with  no  observations  in  our  Medicare  sample  to  DCG  3.  Our 
Medicare  data  provides  no  basis  on  which  to  allocate  these  diagnoses  to  PIPDCGs,  but 
assigning  them  to  PIPDCG  3  maintains  the  exhaustive  nature  of  the  classification.  PIPDCG 
3  is  omitted  from  the  regression,  thus  the  age/sex  cells  show  predicted  expenditures  for 
people  in  PIPDCG  3. 

The  R-square  for  the  PIPDCG  model  without  exclusions  is  6.4  percent,  0.6 
percentage  points  or  9  percent  larger  than  the  5.8  percent  R-square  for  the  PIPDCG  model 
with  exclusions.  Excluding  44  percent  of  the  diagnostic  categories  to  improve  payment 
incentives  reduces  the  explanatory  power  of  the  PIPDCG  model  only  moderately  as 
measured  by  the  R-square  statistic.  The  age/sex  coefficients  of  the  model  without  exclusions 
are  each  one  hundred  or  more  dollars  smaller  than  for  the  payment  model,  as  more  money 
is  reallocated  from  age  and  sex  to  principal  hospital  diagnoses.  The  range  of  incremental 
costs  of  the  PIPDCGs  is  greater  in  the  model  without  exclusions,  from  $995  to  $40,125, 
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compared  to  $1,696  to  $26,232  in  the  payment  model.  The  much  greater  highest  payment 
in  the  'without  exclusions'  model  is  due  to  the  much  higher  costs  of  HIV/AIDS  as  a  principal 
diagnosis  as  opposed  to  a  secondary  diagnosis.-' 

4.3     Descriptive  Statistics  for  Principal  Inpatient  Diagnostic  Cost  Groups 

Table  4-7  shows  the  number  of  admissions  used  in  the  various  stages  of  developing 
the  PIPDCG  payment  model.  We  began  with  415,231  admissions  in  1995.  Almost  37 
percent,  or  153,276,  of  admissions  are  for  diagnoses  that  are  excluded  from  the  model  (see 
Chapter  3).  However,  about  one-third  of  excluded  admissions  occur  among  people  who  have 
at  least  one  other  admission  that  is  included  in  the  payment  model.  Therefore,  only  about 
one-quarter  of  all  admissions  occur  among  people  who  have  only  excluded  admissions.  The 
remaining  261,955  non-excluded  admissions  participate  in  the  PIPDCG  sorting  algorithm. 
More  than  85,000,  or  one-third,  of  these  admissions  are  not  used  in  PIPDCG  assignment 
because  the  person  admitted  has  another,  higher-ranked  admission  during  1995.  (Recall  that 
the  PIPDCG  model  uses  only  a  person's  single  highest-ranked  admission  during  a  year  to 
assign  his  or  her  PIPDCG.)  Only  42.5  percent  of  1995  admissions  are  used  to  define  the 
final  PIPDCGs,  including  short  stay  admissions.  If  diagnoses  from  short  stay  admissions  are 
then  excluded  (which  is  discussed  later  in  this  report),  another  2.1  percent  of  admissions  are 
not  used  in  PIPDCG  assignment. 


The  model  with  exclusions  uses  both  principal  and  secondary  diagnoses  of  HIV/AIDS,  whereas  the  model 
without  exclusions  uses  only  principal  diagnoses. 
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Table  4-8  presents  descriptive  statistics  on  the  final  payment  PIPDCGs  (PIPDCGs 
with  exclusions).  The  number  of  sample  people  in  the  two  highest-cost  PIPDCGs,  29  and 
26,  are  each  quite  small,  only  1,475  and  2,067,  respectively.  Each  category  comprises  0.1 
to  0.2  percent  of  the  entire  sample,  and  0.5  to  1  percent  of  those  hospitalized  in  the  sample 
in  1995.  PIPDCG  29  contains  only  HIV/ AIDS  and  Blood  Cancers  (e.g.,  Leukemia),  while 
PIPDCG  26  contains  only  Metastatic  Cancer  and  Brain  Cancer.  The  standard  errors  of  their 
mean  costs  are  relatively  large.  PIPDCGs  23,  20,  and  18  are  each  somewhat  larger,  together 
comprising  1.16  percent  of  the  sample  and  6.2  percent  of  those  hospitalized.  PIPDCG  1 6  is 
the  most  frequent  PIPDCG,  accounting  for  2.2  percent  of  the  sample  and  1 1.8  percent  of 
those  hospitalized.  It  contains  the  common  Congestive  Heart  Failure  and  Chronic 
Obstructive  Pulmonary  Disease  diagnoses.  PIPDCG  14  contains  the  highest-ranked  mental 
health  diagnoses,  while  PIPDCG  12  contains  Stroke,  and  is  the  third  most  common  PIPDCG. 
PIPDCG  8  is  the  second  most  frequent  PIPDCG,  and  contains  several  common  heart-related 
diagnoses,  such  as  Angina  Pectoris  and  Coronary  Atherosclerosis.  The  lowest-cost 
PIPDCGs  7,  6,  and  5  have  fewer  cases  than  any  but  the  highest-cost  PIPDCGs  26  and  29. 
PIPDCG  6  contains  only  Prostate  Cancer  and  PIPDCG  5  only  Breast  Cancer  and  Ongoing 
Pregnancies.  PIPDCG  4  contains  people  with  no  1995  hospital  admission,  excluded 
admissions  only,  and  completed  pregnancy  diagnoses. 

An  incremental  payment  greater  than  zero  (beyond  the  amount  determined  by  a 
person's  age  and  sex)  is  attached  to  PIPDCGs  5  through  29.  People  in  PIPDCG  4  receive 
no  incremental  payment.  Altogether,  persons  in  PIPDCGs  5  through  29  comprise  12.8 
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percent  of  the  sample,  and  68.4  percent  of  sample  persons  hospitalized  in  1995.  In  other 
words'*,  the  payment  PIPDCG  model  uses  principal  hospital  diagnoses  to  risk  adjust 
payments  for  about  13  percent  (one  in  eight)  of  Medicare  beneficiaries;  the  other  87  percent 
are  risk  adjusted  only  by  age,  sex,  and  other  demographics.  Capitation  payments  are 
increased  the  following  year  for  two-thirds  of  Medicare  beneficiaries  hospitalized  in  the  base 
year;  for  one-third  of  beneficiaries  hospitalized,  payments  remain  the  same.^ 

Table  4-8A  presents  the  same  information  as  Table  4-8,  but  for  the  PlPDCGs  with 
short-stay  (0-  or  1-  day  stays)  excluded.  Exclusion  of  short-stay  diagnoses  will  be  analyzed 
more  fully  in  Chapter  8  of  this  report.  The  distribution  of  beneficiaries  across  PlPDCGs  is 
very  similar  with  short  stays  excluded,  although  the  number  of  beneficiaries  in  PlPDCGs  5- 
29  is  slightly  smaller,  as  expected. 

Table  4-9  shows  descriptive  statistics  for  the  PlPDCGs  without  exclusions.  The 
residual  PIPDCG  3  contains  fewer  people  than  PIPDCG  4  in  the  model  with  exclusions 
because  no  exclusions  are  made.  In  addition  to  people  without  1995  admissions,  PIPDCG 
3  includes  a  few  very  low  cost  diagnoses.  The  numbers  of  people  in  the  lower-cost 
PlPDCGs  5,  6,  7,  and  8  are  much  higher  in  this  model  than  when  diagnoses  are  excluded 
from  the  model,  indicating  that  many  of  the  excluded  diagnoses  identify  relatively  lower-cost 
hospitalized  beneficiaries.  If  this  model  were  used  for  payment  (not  recommended),  more 
than  1 8  percent  of  the  sample  (as  opposed  to  1 3  percent  in  the  model  with  exclusions)  would 

■*  Our  data  is  from  fee-for-service  Medicare.  The  discussion  in  the  remainder  of  this  paragraph  assumes  that  hospital 
admissions  patterns  are  similar  in  managed  care  Medicare  plans  as  a  whole. 

'  Unless  the  beneficiary's  demographic  status  changes,  e.g.,  he  or  she  ages  into  an  older  age  cell. 
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be  risk-adjusted  by  their  hospital  diagnoses,  and  next  year's  capitation  payments  would  rise 
for  almost  all  hospitalized  beneficiaries,  as  compared  to  two-thirds  in  the  model  with 
exclusions. 
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Two  Age/Sex  Models 


Model: 

1 

2 

January  1, 1996 

1996  Prorated 

Age 

Age  Cells 

Number  of  Observations: 

1,387,105 

1,387,105 

R-Squared: 

0.008897 

0.008679 

Dependent  Variable  Mean: 

5,186 

5,186 

Root  Mean  Square  Error: 

13,944 

13,946 

Model  Parameters: 

24 

24 
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23.27 
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21.88 

FFMAT  F-  35-44 
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34.69 

4,211 

33.91 

FEMALE:  45-54 

4,653 

43.35 

4,598 

41.78 

FEMALE:  55-59 

5,569 

40.99 

5,464 

38.48 

FEMALE:  60-64 

6,719 

56.84 

6,707 

54.24 

FEMALE:  65-69 

3,492 

99.12 

3,481 

89.87 

FEMALE:  70-74 

4,228 

132.97 

4,117 

125.18 

FEMALE:  75-79 

5,241 

148.95 

5,141 

143.35 

FEMALE:  80-84 

6,350 

155.55 

6,226 

150.49 

FEMALE:  85-89 

7,315 

138.10 

7,241 

136.57 

FEMALE:  90-94 

7,708 

95.24 

7,720 

97.30 

FEMALE:  95+ 

7,398 

51.80 

7.323 

54.40 

SOURCE:  Health  Economics  Research,  Inc.  analysis  of  1995  and  1996  Medicare  claims  data. 
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7/C 
/O 

Coma  and  Encephalopathy 

1  07 

1  yz 

7  1  A07 

zl,UU/ 

I  7.3 

7C 

/J 

Polyneuropathy 

744 
Z^^ 

1  0  ^7A 

1  y,  jzo 

1  O.J 

c  c 

J  J 

Blood/Immune  Disorders 

1  6,  jU4 

1  5.U 

1  7 

Cancer  of  Placenta/Ovary/Uterine  Adnexa 

7  1  < 

Z  1  J 

1  6, 1  5U 

1  O.VJ 

1  08 

vji arii-iNcgaii vc/ oiapiiy lucuccuo  rncumunia 

1  440 

1  8  1  '^7 
1  o,  1  JZ 

1  o.u 

14 

A7A 
ozo 

1  8  n^A 

1  o.u 

77 

/  z 

raraiyiiL  diiLi  v.yincr  iNcuruiUgic  L/iburucrij 

781 
/  oJ 

I  8  074 

1  7  ^ 

80 

Congestive  Heart  Failure 

1  A  0^7 

1  o,yjz 

1  7  A77 

1  /,0  /Z 

1  /.J 

Vj 

Atherosclerosis  of  Major  Vessel 

7  7AA 
Z,ZOU 

17^11 
1  /,JJJ 

1  O.J 

00 

Personality  Disorders 

1  J  J 

1  A  777 

10,/// 

1  o.u 

1  Uj 

Chronic  Obstructive  Pulmonary  Disease 

fi  OA/1 

1  A  1 07 
1  0,JOZ 

1  J.J 

7Q 

zy 

Adrenal  Gland,  Metabolic  Disorders 

7  1  1 

1  c  0/I7 
1  J,64Z 

1  ^  < 

1  J.J 

7n 

/u 

Degenerative  Neurologic  Disorders 

A7A 
OZO 

1  C  A^7 

1  J,DJZ 

1  J.J 

1 J 

Lung  Cancer 

1  7/17 

1  ,z4Z 

1  ^  A  1  1 
lj,Ol  1 

1  J. (J 

1  1  Q 

1  1  y 

Urinary  Tract  Infection 

A  QQ  1 

1  j,jU  1 

1  J.U 

o 
8 

Mouth/Pharynx/Larynx/Other  Respiratory  Cancer 

ino 
juv 

1  c  inn 
1  j,jUU 

1  J.U 

1  A  A 

144 

Spinal  Cord  Injury 

A7 
OZ 

1  ^  1  nc 

1  J,  1 U6 

1  J.U 

z 

Septicemia  (Blood  Poisoning)/Shock 

A  771 

4,ZZj 

1  c  nA  1 
1  j,Uol 

14.5 

ol 

Paranoia  and  Other  Psychoses 

OA  C 

90J 

1  A  <70 
14, JZO 

14.0 

58 

Delirium/Hallucinations 

A  /I  T 

647 

14,091 

1 4.U 

OJ 

Anxiety  Disorders 

7A^ 
ZOJ 

1  A  nA7 
1 4,U0  / 

13.5 

1 1 1 

Pulmonary  Fibrosis  and  Bronchiectasis 

323 

13,770 

13.5 

10 

Stomach,  Small  Bowel,  Other  Digestive  Cancer 

338 

13,727 

13.5 

99 

Thrombophlebitis 

311 

13,613 

13.5 

73 

Epilepsy  and  Other  Seizure  Disorders 

1,848 

13,577 

13.5 

28 

Disorders  of  Fluid/Electrolyte/Acid-Base  Balance 

5,408 

13,528 

13.0 

60 

Major  Depression/Manic  and  Depressive  Disorders 

5,076 

13,220 

13.0 

57 

Drug/Alcohol  Psychoses 

759 

13,076 

13.0 

113 

Pleural  Effusion/Pneumothorax/Empyema 

728 

13,057 

13.0 

26 

Diabetes  with  Acute  Complications/Hypoglycemic  Coma 

525 

13,023 

13.0 

12 

Rectal  Cancer 

687 

13,003 

12.5 

91 

Cerebral  Hemorrhage 

981 

12,818 
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Table  4-2  (continued) 
PIPDCG  Sorting  Algorithm,  No  Exclusions  of  PIPDxGs 


Preliminary 


PIPDCG 

PIPDXG  PIPDxG  Label 

Frequency 

Mean 

12.5 

93 

Stroke 

8,589 

12,780 

12.5 

6 

Late  Effects 

81 

12,744 

12.5 

98 

Peripheral  Vascular  Disease 

974 

12,683 

12.5 

100 

Hypotension 

824 

12,659 

12.5 

1 14 

Other  Lung  Disorders 

438 

12,633 

12.5 

56 

Dementia 

2,426 

12,589 

12.5 

41 

Inflammatory  Bowel  Disease 

372 

12,541 

12.0 

48 

Rheumatoid  Arthritis  and  Connective  Tissue  Disease 

874 

12,390 

12.0 

142 

Nervous/Musculoskeletal  System  Symptoms 

269 

12,249 

12.0 

49 

Bone/Joint  Infections/l^ecrosis 

875 

12,047 

12.0 

54 

Iron  Deficiency  Anemia  and  Other/Unspecified  Blood 

1,030 

12,033 

11.5 

22 

Benign  Brain/Nervous  System  Neoplasm 

231 

11,764 

11.0 

19 

Cancer  of  Bladder,  Kidney,  Urinary  Organs 

1,194 

11,486 

11.0 

45 

Gastrointestinal  Hemorrhage 

1,851 

1 1,436 

11.0 

133 

Cellulitis  and  Bullous  Skin  Disorders 

3,299 

11,387 

11.0 

87 

Paroxysmal  Ventricular  Tachycardia 

638 

11,339 

11.0 

53 

Other  Bone  Disorders 

2,232 

11,272 

11.0 

109 

Bacterial  Pneumonia 

10,678 

11,126 

11.0 

101 

Other  Circulatory  Disease 

697 

11,123 

11.0 

71 

Essential  Tremor  and  Other  Abnormal  Movement  Disord 

71 

11,108 

10.5 

118 

Urethral  Stricture/Hydronephrosis/Other  Renal,  Uret 

396 

10,531 

10.5 

42 

Gastrointestinal  Obstruction/Perforation 

4,383 

10,531 

10.5 

157 

Complications  of  Medical  Procedures  and  Care 

5,877 

10,507 

10.5 

160 

Rehabilitation 

4,445 

10,501 

10.0 

16! 

Radiation  Therapy 

67 

10,389 

10.0 

59 

Schizophrenic  Disorders 

2,983 

10,332 

10.0 

138 

Fever 

407 

10,260 

10.0 

164 

History  of  Serious  Illness/Devices 

166 

10,193 

10.0 

25 

Diabetes  with  No  or  Unspecified  Complications 

1,032 

10,091 

9.5 

4 

Tuberculosis 

76 

9,965 

9.5 

143 

Vertebral  Fracture  Without  Spinal  Cord  Injury 

654 

9,898 

9.5 

11 

Colon  Cancer 

1,675 

9,780 

9.5 

145 

Fractures  of  Skull/Face 

175 

9  659 

9.5 

135 

Other  Dermatological  Disorders 

224 

9,627 

9.5 

81 

Post-Myocardial  Infarction 

344 

9,624 

9/5 

83 

Unstable  Angina 

4,295 

9,571 

9.5 

94 

Transient  Cerebral  Ischemia 

3,457 

9,552 

9.5 

106 

Bronchitis,  Except  Chronic 

1,395 

9,539 

9.0 

47 

Gout/Arthropathy/Derangements 

714 

9,531 

9.5 

37 

Stomach  Disorders 

2,688 

9,526 

9.0 

21 

Other  Cancers 

269 

9,498 

9.0 

97 

Thromboembolic  Vascular  Disease 

3,228 

9,226 

9.0 

171 

Major  Congenital  Disorders 

121 

9,171 

9.0 

146 

Pelvic  Fracture 

722 

9,150 

9.0 

136 

General  Symptoms 

1,077 

9,092 
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Table  4-2  (continued) 
PIPDCG  Sorting  Algorithm,  No  Exclusions  of  PIPDxGs 


Preliminary 


r  ir  LIl^Vj 

r  1  r  UAlj 

rlrLIXVj  L<aDCI 

FreQuencv 

IVIcan 

8? 

O,  7  J  _) 

o.^ 

1  47 

I-Iin  Praftnrp 

I  ilp  *  1  dClUl  c 

8  995 

Intpmfil  Iniiirip^ATrfiiimfitif'  Amniitatinn<;/ThirH  Dporpp  Riim^: 

J  yjyj 

8  899 

0,077 

8  S 

5 

Othpr  [nfpftinii*;  Oi^pn^ip 

1  704 

8,884 

8  S 

68 

Othpr  \/f pnt?»  1  Pli <;r\rnprc/^i  iK<;t?i npp  \A t Qt i<;p 

591 

J  7  1 

8  849 

8  ^ 

1 16 

ICiHnpv  Infpptinn 

723 

8  8'^n 

O ,  O  J  w 

8.5 

139 

Rp*iniratnrv  Othpr  f^hp*it  ^vmntnm*; 

41 1 

8  822 

8.5 

156 

Other  Injuries 

1,577 

8,625 

8.5 

86 

Atrial  Arrhythmia 

4,815 

8,525 

8.0 

77 

Valvular  and  Rheumatic  Heart  Disease 

925 

8,359 

8.0 

46 

Anal/Rectal/Other  Intestinal  Disorders 

1,835 

8,302 

8.0 

32 

Panrrpatiti ^i/Othpr  Panrrpatir  r)i<;nrHpr<; 

1,333 

8,297 

8.0 

92 

Prppprphral  Artprial  Ocrlii^ion 

3,442 

8  216 

8.0 

154 

r^nnriK<;inn  Othpr  HpaH  Iniiirv 

298 

8  196 

8.0 

80 

r^ornnarv  Athprn<srlprnsi*i 

10,091 

8,180 

8  n 

85 

I-fpnrt  R  hvthm  ?*nH  C^c\t\(\\\c\\c\x\  riicr^rHprc 

3  306 

8  n4 

8  0 

Pvp  OiQ/^rHpFQ 

810 

O  J  V/ 

8  107 

O,  1  w  / 

8.0 

137 

A  Iterpfi  Cnnscioiisne^s/Amnesia/Faintinp 

iklWI^U    N-i  Wl  Ik)  V  1  V.'UOl  1  Vk>0'  till  1 1 1            Uj  1    C4i  1 1  tl  1 1 

2,827 

8,094 

on 

'?5 

8  089 

8  n 

o.u 

141 

T  Irinarv  ^vctpm/A  hHr\min^il-Pp!\/ic  ^vmntr^mc 
\j\  11  lai  y  o y  aicii  1/  r\ L/uui  11 11  idiT  ci  V lo  o y 111 uiwiiio 

1  1  8"? 

1,1  OJ 

8  n48 

O,  o 

8  0 

o,\j 

190 

Othpr  T  frinnrv  ^v^tpm  Oi<;nrHpr^ 

Wlllwl    l^Illldiy  OVdl^Ill  LyioVI  Livid 

565 

8  038 

7.5 

65 

NJnndpnpndpnt  A Irnhol/OniP  Ahii<\P 

1 12 

7,833 

7.5 

43 

Oivprtinila  nrintp*\tinp 

3,028 

7,71 1 

7  S 

1 55 

Pni^innincj/nTovir'  PTrppf^ 

726 

7,689 

7.5 

36 

Ppntip  I  Ilrpr 

2,400 

7,680 

7.5 

24 

Carcinoma  in  Situ/Neoplasm  of  Uncertain  Behavior/Sk 

602 

7,671 

7.5 

16 

Cancer  of  Uterus/Cervix/Female  Genital  Organs 

607 

7,663 

7  S 

M 

\jy 

Hp?»H  5*  php 

11 V  dU  dC  1 1 V 

164 

7  647 

7.5 

74 

Mononeuropathy 

239 

7,617 

7  S 

1  in 

A  Qthm ^ 
11  iiu 

823 

7,613 

7.5 

158 

Artifirial  Onpninp  of  Oa^itrnintp^itinal  Tract  Statu'? 

i\  1  llllVldl    \J  L/Vl  1 111^  yJi    VJ  doil  \J  1 1 IIVOI 11  Idl     11  dV  \   O  ICilUO 

307 

7,607 

7.0 

1  53 

Rr?i in  Tn  1 1  irv 
oidiii  iiijuiy 

282 

7,600 

oz 

iNuri-i^aycnuLiL  L/cprcbbiun 

991 

^7  1 

7  548 

7  ^ 

L/l^Cd5C3  Ul  LvDUpild^Uo 

1,582 

7,514 

7.0 

96 

Aortic  and  Other  Arterial  Aneurysm 

1,049 

7,512 

7.0 

107 

Viral  Pneumonia/lnfluenza/Pleurisy 

339 

7,511 

7.5 

78 

Hypertension,  Uncomplicated 

546 

7,501 

3.5 

127 

Miscarriage/Terminated  Pregnancy 

9 

7,428 

3.5 

172 

Other  Congenital  Disorders 

43 

7,403 

7.0 

79 

Hypertension,  Complicated 

341 

7.188 

7.0 

84 

Angina  Pectoris 

971 

7,078 

7.0 

39 

Abdominal  Hernia,  Complicated 

548 

7,018 

6.5 

165 

Aftercare/Screening/Observation/Special  Exams 

231 

6,895 

6.5 

51 

Back  Disorders 

3,716 

6,813 

6.5 

64 

Alcohol/Drug  Dependence 

935 

6,674 
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Table  4-2  (continued) 
PIPDCG  Sorting  Algorithm,  No  Exclusions  of  PIPDxGs 


Preliminary 


OCG 

PIPDXG 

PIPDxG  Label 

Frequency 

Mean 

6.5 

140 

Cardiovascular  Symptoms 

4,323 

6,670 

6.5 

122 

Other  Disorders  of  the  Male  Genital  Organs 

344 

6,607 

6.5 

52 

Disorders  of  Soft  Tissue 

803 

6,601 

6.5 

31 

Other  Endocrine,  Metabolic,  Nutritional  Disorders 

539 

6,589 

6.0 

I  , 

Central  Nervous  System  Infections 

112 

6,351 

6.0 

40 

Abdominal  Hernia,  Uncomplicated 

1,504 

6,272 

6.0 

104 

Nose,  Throat,  and  Mouth  Disorders 

542 

6,230 

6.0 

149 

Major  Dislocations  and  Other  Major  Fractures 

821 

6,198 

5.5 

18 

Cancer  of  ProstateATestis/Male  Genital  Organs 

1,638 

5,897 

5.5 

44 

Gallbladder  Disorders 

4,176 

5,819 

5.5 

152 

Sprains 

695 

5,765 

5.5 

14 

Breast  Cancer 

1,790 

5,644 

5.5 

123 

Menopausal  and  Post-Menopausal  Disorders 

99 

5,621 

5.5 

151 

Open  Wounds/Crushing  Injury 

318 

5,571 

5.5 

121 

Hyperplasia  of  Prostate 

2,558 

5,546 

5.0 

50 

Osteoarthritis 

6,326 

5,321 

5.0 

23 

Benign  Neoplasm,  Except  Brain/Nervous  System 

1,348 

5,310 

5.0 

148 

Lower  Limb  Fracture 

1,320 

5,304 

5.0 

103 

Ear  Disorders 

625 

5,031 

4.5 

117 

RenalAJreteral/Bladder  Calculus 

949 

4,910 

4.0 

124 

Disorders  of  the  Female  Genital  Organs 

1,030 

4,331 

4.0 

38 

Appendicitis 

391 

4,237 

3.5 

126 

Ectopic  Pregnancy 

9 

4,085 

3.5 

0 

No  Inpatient  Admission 

1,128,742 

3,882 

3.5 

125 

Genital  Prolapse 

2,175 

3,476 

3.5 

131 

Ongoing  Pregnancy  with  Complications 

88 

3,053 

3.5 

129 

Completed  Pregnancy  with  Complications 

71 

2,925 

3.5 

132 

Ongoing  Pregnancy  with  No  or  Minor  Complicatons 

70 

2,697 

3.5 

67 

Mental  Retardation 

13 

2,022 

3.5 

159 

Tracheostomy  Status/Respirator  Dependence 

2 

1,944 

3.5 

130 

Completed  Pregnancy  without  Complications  (Normal  Delivery) 

26 

1,473 

3.5 

128 

Completed  Pregnancy  with  Major  Complications 

19 

1,435 

163 

Major  Organ  Transplant  Status 

166 

Extremely  Low  Birthweight  Neonates 

167 

Very  Low  Birthweight  Neonates 

168 

Serious  Perinatal  Problem  Affecting  Newborn 

169 

Other  Perinatal  Problems  Affecting  Newborn 

170 

Normal,  Single  Birth 

OUTPUT:  DIAG107A  OUT 

SOURCE:  Health  Economics  Research,  Inc  analysis  of  1995  and  1996  Medicare  claims. 
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Table  4-3 

PIPDCG  Sorting  Algorithm,  With  Exclusions  of  PIPDxGs 


Preliminary 

PIPDCG    PIPDXG  PlPDxG  Label  Frequency  Mean 


30.5 

3 

HIV/AIDS 

435 

30,614 

29.5 

15 

Blood,  Lymphatic  Cancers/Neoplasms 

1,040 

29,756 

27.5 

20 

Brain/Nervous  System  Cancer 

121 

27,522 

26.0 

7 

Metastatic  Cancer 

1,946 

26,3  14 

24.5 

134 

Decubitus  and  Chronic  Skin  Ulcers 

1,386 

24,995 

24.5 

9 

Liver/Pancreas/Esophagus  Cancer 

339 

24,703 

23.5 

33 

End  Stage  Liver  Disorders 

243 

23,904 

23.5 

88 

Cardio-Respiratory  Failure  and  Shock 

2,490 

23,621 

22.5 

27 

Diabetes  with  Chronic  Complications 

2,565 

22,743 

22.0 

1 12 

Aspiration  Pneumonia 

1,794 

22,002 

21.5 

115 

Renal  Failure/Nephritis 

1,364 

21,580 

20.5 

76 

Coma  and  Encephalopathy 

190 

20,646 

19.5 

75 

Polyneuropathy 

244 

19,526 

19.0 

17 

Cancer  of  Piacenta/Ovary/Uterine  Adnexa 

265 

19,333 

18.5 

55 

Blood/Immune  Disorders 

950 

18,554 

18.0 

108 

Gram-Negative/Staphylococcus  Pneumonia 

3,456 

18,171 

18.0 

72 

Paralytic  and  Other  Neurologic  Disorders 

786 

18,107 

17.5 

34 

Cirrhosis,  Other  Liver  Disorders 

620 

17,914 

17.5 

89 

Congestive  Heart  Failure 

16,989 

17,675 

17.5 

95 

Atherosclerosis  of  Major  Vessel 

2,264 

17,561 

16.5 

8 

Mouth/Pharynx/Larynx/Other  Respiratory  Cancer 

346 

16,814 

16.5 

66 

Personality  Disorders 

155 

16,777 

16.0 

13 

Lung  Cancer 

1,382 

16,496 

16.0 

105 

Chronic  Obstructive  Pulmonary  Disease 

8,965 

16,373 

15.5 

29 

Adrenal  Gland,  Metabolic  Disorders 

210 

15,855 

15.5 

70 

Degenerative  Neurologic  Disorders 

624 

15,645 

15.0 

144 

Spinal  Cord  Injury 

62 

15,108 

15.0 

2 

Septicemia  (Blood  Poisoning)/Shock 

4,234 

15,099 

14.5 

58 

Delirium/Hallucinations 

686 

14,629 

14.5 

61 

Paranoia  and  Other  Psychoses 

967 

14,549 

14.0 

63 

Anxiety  Disorders 

263 

14,333 

13.5 

10 

Stomach,  Small  Bowel,  Other  Digestive  Cancer 

354 

13,940 

13.5 

73 

Epilepsy  and  Other  Seizure  Disorders 

1,904 

13,900 

13.5 

111 

Pulmonary  Fibrosis  and  Bronchiectasis 

324 

13,888 

13.5 

12 

Rectal  Cancer 

744 

13,757 

13.5 

26 

Diabetes  with  Acute  Complications/Hypoglycemic  Coma 

559 

13,663 

13.5 

4 

Tuberculosis 

100 

13,581 

13.0 

91 

Cerebral  Hemorrhage 

1,039 

13,428 

13.0 

113 

Pleural  Effusion/Pneumothorax/Empyema 

743 

13,337 

13.0 

60 

Major  Depression/Manic  and  Depressive  Disorders 

5,213 

13,320 

13.0 

57 

Drug/Alcohol  Psychoses 

772 

13,128 

13.0 

93 

Stroke 

8,984 

13,075 

12.5 

98 

Peripheral  Vascular  Disease 

978 

12,760 

12.5 

56 

Dementia 

2,462 

12,596 

12.5 

48 

Rheumatoid  Arthritis  and  Connective  Tissue  Disease 

905 

12,559 
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Table  4-3  (continued) 
PIPDCG  Sorting  Algorithm,  With  Exclusions  of  PIPDxGs 


Preliminary 

PIPDCG    PIPDXG  PIPDxG  Label  Frequency  Mean 


12.0 

22 

Benign  Brain/Nervous  System  Neoplasm 

242 

12,368 

12.0 

49 

Bone/Joint  Infections/Necrosis 

893 

12,152 

12.0 

41 

Inflammatory  Bowel  Disease 

369 

12,125 

12.0 

19 

Cancer  of  Bladder,  Kidney,  Urinary  Organs 

1,285 

12,125 

11.5 

45 

Gastrointestinal  Hemorrhage 

1,960 

11,810 

11.5 

133 

Cellulitis  and  Bullous  Skin  Disorders 

3,418 

11,778 

11.5 

87 

Paroxysmal  Ventricular  Tachycardia 

662 

11,569 

11.0 

109 

Bacterial  Pneumonia 

10,904 

11,213 

11.0 

42 

Gastrointestinal  Obstruction/Perforation 

4,721 

11,094 

10.5 

143 

Vertebral  Fracture  Without  Spinal  Cord  Injury 

782 

10,889 

10.5 

59 

Schizophrenic  Disorders 

3,053 

10,517 

10.0 

97 

Thromboembolic  Vascular  Disease 

3,752 

10,262 

10.0 

11 

Colon  Cancer 

1,833 

10,127 

10.0 

81 

Post-Myocardial  Infarction 

378 

10,111 

10.0 

116 

Kidney  Infection 

849 

10,067 

10.0 

83 

Unstable  Angina 

4,546 

10,017 

9.5 

94 

Transient  Cerebral  Ischemia 

3,610 

9,818 

9.5 

147 

Hip  Fracture 

7,697 

9,669 

9.5 

21 

Other  Cancers 

303 

9,631 

9.5 

145 

Fractures  of  Skull/Face 

203 

9,575 

9.0 

32 

Pancreatitis/Other  Pancreatic  Disorders 

1,501 

9,429 

9.0 

146 

Pelvic  Fracture 

808 

9,325 

9.0 

82 

Acute  Myocardial  Infarction 

7,154 

9,192 

9.0 

150 

Internal  Injuries/Traumatic  Amputations/Third  Degree  Burns 

395 

9,122 

8.5 

77 

Valvular  and  Rheumatic  Heart  Disease 

1,089 

8,820 

8.5 

158 

Artificial  Opening  of  Gastrointestinal  Tract  Status 

388 

8,676 

8.5 

86 

Atrial  Arrhythmia 

4,979 

8,586 

8.5 

92 

Precerebral  Arterial  Occlusion 

3,798 

8,552 

8.5 

84 

Angina  Pectoris 

1,310 

8,551 

8.5 

80 

Coronary  Atherosclerosis 

11,163 

8,549 

8.0 

16 

Cancer  of  Uterus/Cervix/Female  Genital  Organs 

673 

8,453 

8.0 

96 

Aortic  and  Other  Arterial  Aneurysm 

1,219 

8,374 

8.0 

36 

Peptic  Ulcer 

2,670 

8,369 

8.0 

153 

Brain  Injury 

375 

8,287 

8.0 

79 

Hypertension,  Complicated 

407 

8,274 

8.0 

110 

Asthma 

888 

8,116 

7.5 

I 

Central  Nervous  System  Infections 

136 

7,893 

7.0 

39 

Abdominal  Hernia,  Complicated 

631 

7,439 

7.0 

64 

Alcohol/Drug  Dependence 

1,069 

7,037 

6.0 

18 

Cancer  of  Prostate/Testis/Male  Genital  Organs 

1,822 

6,443 

4.0 

127 

Miscarriage/Terminated  Pregnancy 

12 

6,036 

5.5 

14 

Breast  Cancer 

1,929 

5,852 

4.0 

0 

No  or  Excluded  Inpatient  Admission* 

1,210,130 

4,135 

4.0 

126 

Ectopic  Pregnancy 

11 

3,954 

4.0 

131 

Ongoing  Pregnancy  with  Complications 

91 

2,991 
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Table  4-3  (continued) 
PIPDCG  Sorting  Algorithm,  With  Exclusions  of  PIPDxGs 


Preliminary 

PIPDCG    PIPDXG  PIPDxG  Label  Frequency  Mean 

4.0           129  Completed  Pregnancy  with  Complications  73  2,872 

4.0           132  Ongoing  Pregnancy  with  No  or  Minor  Complicatons  72  2,629 

4.0          128  Completed  Pregnancy  with  Major  Complications  20  1,471 

4.0          130  Completed  Pregnancy  without  Complications  (Normal  Delivery)  29  1,419 


*  See  Table  3-1  for  excluded  diagnoses. 
OUTPUT:  DIAG1I2A.0UT 

SOURCE:  Health  Economics  Research,  Inc.  analysis  of  1995  and  1996  Medicare  claims. 
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Table  4-4 

Diagnoses  (PIPDxGs)  Included  in  Each  PEPDCG,  Payment  Model 


PIPDCG  29 

3  HIV/AIDS' 

15      Blood,  Lymphatic  Cancers/Neoplasms'' 

PIPDCG  26 

7  Metastatic  Cancer'' 

20      Brain/Nervous  System  Cancer'' 

PIPDCG  23 

9      Liver/Pancreas/Esophagus  Cancer'' 

33  End  Stage  Liver  Disorders 

88  Cardio-Respiratory  Failure  and  Shock 
134      Decubitus  and  Chronic  Skin  Ulcers 

PIPDCG  20 

27      Diabetes  with  Chronic  Complications 

76      Coma  and  Encephalopathy 
112      Aspiration  Pneumonia 
1 15      Renal  Failure/Nephritis 

PIPDCG  18 

1 7      Cancer  of  Placenta/Ovary/Uterine  Adnexa'' 
55      Blood/Immune  Disorders 
72      Paralytic  and  Other  Neurologic  Disorders 
75  Polyneuropathy 

108      Gram-Negative/Staphylococcus  Pneumonia 
PIPDCG  16 

8  Mouth/Pharynx/Larynx/Other  Respiratory  Cancer 

13      Lung  Cancer'' 

34  Cirrhosis,  Other  Liver  Disorders 

89  Congestive  Heart  Failure 

95      Atherosclerosis  of  Major  Vessel 
105      Chronic  Obstructive  Pulmonary  Disease 
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Table  4-4  (continued) 
Diagnoses  (PEPDxGs)  Included  in  Each  PIPDCG,  Payment  Model 


PIPDCG  14 

2 

Septicemia  (Blood  Poisoning)/Shock 

29 

Adrenal  Gland,  Metabolic  Disorders 

58 

Delirium/Hallucinations 

61 

Paranoia  and  Other  Psychoses 

63 

Anxiety  Disorders 

66 

Personality  Disorders 

70 

Degenerative  Neurologic  Disorders 

144 

Spinal  Cord  Injury 

PIPDCG  12 

4 

Tuberculosis 

10 

Stomach,  Small  Bowel,  Other  Digestive  Cancer'' 

12 

Rectal  Cancer'' 

19 

Cancer  of  Bladder,  Kidney,  Urinary  Organs 

22 

Benign  Brain/Nervous  System  Neoplasm 

26 

Diabetes  with  Acute  Complications/Hypoglycemic  Coma 

41 

Inflammatory  Bowel  Disease 

48 

Rheumatoid  Arthritis  and  Connective  Tissue  Disease 

49 

Bone/Joint  Infections/Necrosis 

56 

Dementia 

57 

Drug/Alcohol  Psychoses 

60 

Major  Depression/Manic  and  Depressive  Disorders 

73 

Epilepsy  and  Other  Seizure  Disorders 

91 

Cerebral  Hemorrhage 

93 

Stroke 

98 

Peripheral  Vascular  Disease 

111 

Pulmonary  Fibrosis  and  Bronchiectasis 

113 

Pleural  Effusion/Pneumothorax/Empyema 

PIPDCG  11 

42 

Gastrointestinal  Obstruction/Perforation 

45 

Gastrointestinal  Hemorrhage 

87 

Paroxysmal  Ventricular  Tachycardia 

109 

Bacterial  Pneumonia 

133 

Cellulitis  and  Bullous  Skin  Disorders 
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Table  4-4  (continued) 
Diagnoses  (PIPDxGs)  Included  in  Each  PEPDCG,  Payment  Model 


PIPDCG  10 

1 1  Colon  Cancer'' 

59  Schizophrenic  Disorders 

81  Post-Myocardial  Infarction 

83  Unstable  Angina 

97  Thromboembolic  Vascular  Disease 

116  Kidney  Infection 

143  Vertebral  Fracture  Without  Spinal  Cord  Injury 


PIPDCG  9 

21  Other  Cancers'' 

32  Pancreatitis/Other  Pancreatic  Disorders 

82  Acute  Myocardial  Infarction 

94  Transient  Cerebral  Ischemia 

1 45  Fractures  of  Skull/Face 

146  Pelvic  Fracture 

147  Hip  Fracture 

150  Internal  Injuries/Traumatic  Amputations/Third  Degree  Bums 


PIPDCG  8 

16  Cancer  of  Uterus/Cervix/Female  Genital  Organs'' 

36  Peptic  Ulcer 

77  Valvular  and  Rheumatic  Heart  Disease 

79  Hypertension,  Complicated 

80  Coronary  Atherosclerosis 
84  Angina  Pectoris 

86  Atrial  Arrhythmia 

92  Precerebral  Arterial  Occlusion 

96  Aortic  and  Other  Arterial  Aneurysm 

110  Asthma 

1 53  Brain  Injury 

158  Artificial  Opening  of  Gastrointestinal  Tract  Status 


PIPDCG  7 

1      Central  Nervous  System  Infections 
39      Abdominal  Hernia,  Complicated 
64      Alcohol/Drug  Dependence 
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Table  4-4  (continued) 
Diagnoses  (PIPDxGs)  Included  in  Each  PIPDCG,  Payment  Model 


PIPDCG  6 

1 8      Cancer  of  Prostate/Testis/Male  Genital  Organs'' 

PIPDCG  5 

14      Breast  Cancer'' 

131  Ongoing  Pregnancy  with  Complications 

1 32  Ongoing  Pregnancy  with  No  or  Minor  Complications 


PIPDCG  4 

0  No  or  Excluded*  Inpatient  Admissions 

126  Ectopic  Pregnancy 

127  Miscarriage/Terminated  Pregnancy 

128  Completed  Pregnancy  with  Major  Complications 

129  Completed  Pregnancy  with  Complications 

130  Completed  Pregnancy  without  Complications  (Normal  Delivery) 


'  Includes  principal  and  secondary  inpatient  diagnoses  of  HIV/AIDS. 
Includes  principal  diagnoses  and  secondary  diagnoses  when  the  principal  diagnosis  is 
chemotherapy.  See  text. 

*See  Table  3-1  for  diagnoses  excluded  from  the  payment  model. 
SOURCE:  Health  Economics  Research,  Inc. 
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Table  4-5 


PIPDCG  Model  Wilh  PIPDxG  Exclusions 


Model: 

1 

2  =  BASE 

AGESEX 

-1- 

AGESEX 

PIPDCGs  w/  Exclusions* 

Number  of  Observations: 

1,387,105 

1,387,105 

R-Scjuared: 

0.008679 

0,058021 

Dependent  Variable  Mean; 

5,186 

5,186 

Root  Mean  Scjuare  Error; 

13,946 

13,595 

Model  Paramet'irs; 

24 

39 

Computer  Output! 

DIAG99GNEW 

DiAGi  i:b  new 

Variable 

beta 

t-ratio 

beta 

t-ratio 

3,398 

25.71 

2,237 

17,34 

\yf  A  I  F   1^  Ad 

3,893 

40.38 

2,660 

28  20 

MAI  F-  4S  S4 

4,081 

45.42 

3,031 

34,55 

MAI  F  '^Q 

4,777 

38.51 

3,571 

29,51 

MAI  F  f^O~fid 

5,496 

50.00 

4,200 

39,15 

MAI  F  ftS-^Q 

3,989 

92.59 

3,206 

76,04 

MAI  F  70-74 

4.762 

124.57 

3,876 

103.35 

MAI  F'  7S-7Q 

5,934 

134,24 

4,842 

1 1 1,67 

MAI  F  RO  84 

7,041 

125  91 

5,677 

103,56 

MAI  F 

6,115 

c/;  1 
0,DD  1 

81,41 

MAI  F  Q0-Q4 

8,813 

60.68 

7,136 

50,33 

MAI  F 

8,862 

30.32 

7,153 

25.09 

FEMALE:  0-34 

3,685 

21.88 

2,437 

14.83 

FEMALE:  35-44 

4,211 

33.91 

3,002 

24.77 

FEMALE:  45-54 

4,598 

41.78 

3,459 

32.21 

ur:x/f  Al  c.  CC  CQ 

rtlViALt,  JJ-J7 

5,464 

38.48 

4,156 

30.00 

FEMALE:  60-64 

0,  /U/ 

54.24 

5,2  /U 

A 1  £in 
4  j.o  / 

FEMALE:  65-69 

3  481 

89.87 

2,827 

74.67 

FEMALE:  70-74 

4,117 

125.18 

3,367 

104.50 

FEMALE:  75-79 

5,141 

143  35 

4,182 

118  79 

FEMALE:  80-84 

6,226 

150,49 

5,039 

123  91 

FEMALE:  85-89 

7,241 

136.57 

5,838 

1 12.12 

7,720 

97.30 

6,158 

79,26 

FEMALE:  95+ 

/in 

J,oOZ 

AA  A  1 

PIPDCGs: 

5 

- 

- 

1,694 

5.60 

6 

2,207 

6,75 

7 

3,642 

1 1,34 

8 

4,170 

50,18 

9 

4,777 

49  67 

10 

6,087 

53.55 

II 

6.692 

69.05 

12 

8,685 

101.26 

14 

10,554 

62.61 

16 

12,641 

150,69 

18 

13,903 

72.49 

20 

17,685 

92,85 

23 

19,868 

89  31 

26 

22,318 

60.73 

29 

26,235 

65  57 

PIPDCG  4  IS  the  omitted  category,  which  includes  all  persons  without  1995  hospital  admissions,  or  excluded 
or  certain  low-cosi  admissions  only 


SOURCE  Health  Economics  Research,  Inc  analysis  of  1995  and  1996  Medicare  claims  data. 
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Table  4-6 

PIPDCG  Models  With  and  Without  Exclusions 


Model: 


1  =  Base 


AGESEX 
+ 

PIPDCGs  w/  Exclusions* 


AGESEX 
+ 

PIPDCGs  w/o  Exclusions* 


Number  of  Observations; 

1,387,105 

1,387.105 

R-Squared: 

0.058021 

0063408 

Dependent  Variable  Mean; 

5,186 

5,186 

Root  Mean  Square  Error; 

13,595 

13,556 

Model  Parameters; 

39 

41 

Computer  Output; 

DIAGI  I2B  NEW 

DIAGI07B  0U2 

Variable 

beta 

t-ratio 

beta 

t-ratio 

AGE/SEX  GROUPS: 

MALE;  0-34 

2,237 

17.34 

2,119 

16.47 

MALE;  35-44 

2,660 

28.20 

2,501 

2660 

MALE;  45-54 

3,031 

34.55 

2,841 

32.47 

MALE:  55-59 

3,571 

29.51 

3,359 

27.83 

MALE;  60-64 

4,200 

39  15 

3,985 

37.23 

MALE  65-69 

3,206 

76.04 

3,057 

72.61 

MALE;  70-74 

3,876 

103.35 

3,699 

98.67 

MALE;  75-79 

4,842 

111  67 

4,61 1 

106.33 

MALE;  80-84 

5,677 

103  56 

5,389 

98  34 

MALE;  85-89 

6,561 

81.41 

6,202 

77.07 

MALE;  90-94 

7,136 

50.33 

6,738 

47.64 

MALE;  95+ 

7,153 

25.09 

6,724 

23  65 

FEMALE;  0-34 

2,437 

1483 

2,291 

13.98 

FEMALE;  35-44 

3,002 

24.77 

2,774 

22.95 

FEMALE;  45-54 

3,459 

32.21 

3,159 

29.48 

FEMALE;  55-59 

4,156 

3000 

3,847 

27.84 

FEMALE;  60-64 

5,270 

43  67 

4,950 

41.11 

FEMALE;  65-69 

2,827 

74.67 

2,648 

69.97 

FEMALE;  70-74 

3,367 

104.50 

3,162 

98.01 

FEMALE;  75-79 

4,182 

118.79 

3,923 

111.25 

FEMALE;  80-84 

5,039 

123.91 

4,716 

115  77 

FEMALE;  85-89 

5,838 

1 12  12 

5,446 

104.54 

FEMALE;  90-94 

6,158 

79.26 

5,725 

73.79 

FEMALE;  95+ 

5,862 

4461 

5,452 

41.59 

PIPDCGs: 

4 

- 

- 

988 

3.52 

5 

1,694 

5.60 

1,570 

16.41 

6 

2,207 

675 

2,752 

23.45 

7 

3,642 

11  34 

3,484 

30.57 

8 

4,170 

50.18 

4,207 

65.52 

9 

4,777 

4967 

5,229 

53.95 

10 

6,087 

53,55 

6,369 

63.42 

1 1 

6,692 

69.05 

6,774 

68.53 

12 

8,685 

101.26 

8,748 

111  81 

14 

10,554 

62  61 

10.71 1 

85  75 

16 

12,641 

150  69 

12,906 

149.27 

18 

13,903 

72.49 

14,103 

77.22 

20 

17,685 

92  85 

17,931 

94.35 

23 

19,868 

89  31 

20,092 

104.07 

26 

22,318 

60.73 

24,286 

45.23 

29 

26,235 

65.57 

27,262 

5495 

40 

40,123 

3642 

PIPDCG  4  IS  the  omitted  category,  which  includes  all  persons  without  1995  hospital  admissions,  or  excluded 

or  certain  low-cosi  admissions  only 
"PIPDCG  3  IS  the  omitted  category  ,  which  includes  all  persons  without  1995  hospital  admissions, 

or  certain  low-cost  admissions  only 
SOURCE  Health  Economics  Research,  Inc  analysis  of  1995  and  1996  Medicare  claims  data 
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Table  4-7 

Number  of  Admissions  Used  in  Different  Stages  of  PIPDCG  Modeling 


Percentage  of 
Admissions  in 
Number  of  PIPDCG  Sorting 

Admissions  in  1995  Admissions    Percentage  Algorithm 


Total  Admissions 

415,231 

100.0  % 

Excluded  Admissions  due  to  exclusions  of  PIPDXG 

153,276 

36.9 

-  Admissions  of  people  with  an  included  admission 

55,210 

13.3 

-  Admissions  of  people  without  an  included  admission 

98,066 

23.6 

Remaining  Admissions  Participate 

in  the  PIPDCG  Sorting  Algorithm 

261,955 

63.1 

-  exclusions  due  to  multiple 

admissions  per  person" 

85,389 

20.6 

Excluded  short  stays  admissions^ 

8,889 

2.1 

Admissions  Used  to  Define  PIPDCG^ 

167,677 

40.4 

There  were  258,363  persons  with  at  least  one  admission  in  1995 
^  For  a  pierson  with  multiple  admissions  in  1995,  only  the  admission  with  the  highest  future  cost  is  used  to  determine  the 

person's  PIPDCG.  However,  one  person  may  have  multiple  admissions  for  the  same  principal  inpatient  diagnosis 
'  0  or  1  day  stays 

The  PIPDCG  model  with  exclusions  and  excluding  0  or  1  day  stays 

OUTPUT  DIAGl  14A  OUT,  DlAGl  14C,0UT 

SOURCE:  Health  Economics  Research,  Inc.  analysis  of  1995  and  1996  Medicare  claims  data 
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Ever  Disabled  and 
Medicaid  Demographic 

Factors 

The  base  PIPDCG  model  from  Chapter  4  (Model  2,  Table  4-5)  includes  age  and  sex 
only  in  addition  to  prior  year  hospital  diagnoses.  In  this  chapter,  we  analyze  adding  two 
additional  demographic  risk  adjusters  to  the  base  model.  They  are: 

•  Ever  disabled  status;  and 

•  Medicaid  status. 

Two  more  demographic  factors,  working  aged  and  institutional  status,  are  discussed  in 
Chapters  6  and  7,  respectively.  With  the  exception  of  'ever  disabled'  status,  all  these 
demographic  adjusters  are  currently  used  in  Medicare's  AAPCC  methodology. 

In  this  chapter,  we  first  discuss  the  rationale  for  including  ever  disabled  and  Medicaid 
adjusters.  Then  we  present  descriptive  statistics  on  actual  versus  predicted  payments  for 
people  in  these  statuses,  showing  that  a  model  with  age,  sex,  and  PIPDCGs  underpredicts 
Medicare  payments  for  these  groups.  Next,  we  analyze  the  effect  of  adding  ever  disabled  and 
Medicaid  status  to  age/sex  and  PIPDCG  models.  The  new  base  PIPDCG  model 
incorporating  ever  disabled  and  Medicaid  is  then  presented  in  an  actuarial  rate  cell  format 
and  compared  to  HCFA's  current  AAPCC  model.  The  following  section  analyzes  alternative 
specifications  of  the  Medicaid  and  ever  disabled  adjustments  in  the  PIPDCG  model.  We 
conclude  with  our  recommendations  for  use  of  these  factors  in  Medicare  risk  adjustment. 
Additional  details  on  file  construction  and  variable  definition  are  contained  in  Chapter  2. 
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5.1     Ever  Disabled  and  Medicaid  Status 

'Ever  disabled'  status  indicates  a  Medicare  beneficiary  who  is  currently  (1996) 
entitled  by  reason  of  age  (65  or  over),  but  whose  'original  reason  for  entitlement'  was 
disability.  That  is,  the  ever  disabled  are  elderly  beneficiaries  who  were  originally  enrolled 
in  Medicare  because  of  disability  and  have  'aged  into'  aged  entitlement  status.  Currently, 
ever  disabled  is  not  an  AAPCC  risk  adjustment  factor,  but  it  is  plausible  that  the  ever 
disabled  may  have  higher  Medicare  expenditures  than  the  'never  disabled',  elders  who  were 
not  previously  entitled  by  reason  of  disability.  Note  that  'disability'  in  this  context  refers  to 
an  entitlement  status,  not  to  fimctional  status.  Many  elderly  with  functional  disabilities  (such 
as  difficulty  in  walking)  have  never  been  entitled  to  Medicare  benefits  on  the  basis  of 
disability.  The  entitlement  status  of  disability  and  the  functional  status  of  disability  may  be 
correlated,  however. 

Medicare-Medicaid  dual  eligibles  enrolled  in  fee-for-service  have  higher  Medicare 
expenditures  than  non-dual-eligibles.  In  the  AAPCC  methodology,  Medicaid  status  is  a 
concurrent  adjustment  factor  for  Medicare  capitation  payments.  A  Medicare  beneficiary  is 
placed  into  an  AAPCC  'rate  cell'  payment  category  each  month  based  on  his  or  her  current 
Medicaid  enrollment  status,  hi  contrast,  we  interpret  Medicaid  status  primarily  as  a  poverty 
or  low  income/wealth  indicator  for  a  person,  which  is  likely  to  persist.  Hence,  we  define 
Medicaid  status  prospectively,  as  state  Medicaid  buy-in  for  all  or  part  of  1995.  We  also 
present  selected  results  based  on  concurrent  Medicaid  status  for  comparison.  As  explained 
in  Chapter  2,  our  analysis  distinguishes  four  Medicaid  subgroups:  (1 )  Qualified  Medicare 
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Beneficiaries  (QMBs)only;  (2)  Specified  Low  Income  Medicare  Beneficiaries  (SLMBs);  (3) 
Medically  Needy  or  'spend  downs';  and  (4)  Supplemental  Security  Income  (SSI)  and  other 
'full  benefit'  dual  eligibles. 


5.2     Actual  Expenditures  Compared  to  Expenditures  Predicted  by  the 
Base  PIPDCG  Model 

Table  5-1  presents  mean  actual  expenditures  and  mean  predicted  expenditures  by 
Medicaid  and  ever  disabled  status.  Mean  predicted  expenditures  are  from  the  base  PIPDCG 
model  (Model  2  from  Table  4-5),  which  includes  age,  sex,  and  principal  hospital  diagnoses. 
Mean  actual  1996  annualized  payments  for  the  overall  sample  are  $5,186,  which  are 
predicted  exactly  by  the  base  PIPDCG  model,  as  expected.  More  than  three  quarters  of 
Medicare  beneficiaries  (77%)  are  non-Medicaid  and  never  disabled,  with  a  mean  actual 
payment  of  $4,015  and  a  mean  predicted  payment  $4,973.  That  is,  the  base  PIPDCG  model 
over-predicts  payments  for  the  non-Medicaid  and  never  disabled,  with  a  predictive  ratio  of 
1.24. 

About  15  percent  of  Medicare  beneficiaries  are  Medicaid  dual  eligibles.'  Slightly 
more  than  half  (57%)  of  dual  eligibles  are  SSI/other  full  benefit,  about  one-third  (34%)  are 
QMBs  only,  and  few  are  medically  needy  (7%)  or  SLMBs  (5%).^  Medicaid  status  is 
associated  with  higher  actual  payments,  compared  to  the  overall  sample,  with  a  mean  actual 

'  In  Table  5-1,  Medicaid  status  is  defined  as  having  Medicaid  buyin  for  one  month  or  more  in  1995. 
2 

These  percentages  are  based  on  states'  reporting  of  these  subcategories  to  HCFA.  As  discussed  in  Chapter  2,  the 
reporting  appears  to  be  incomplete/inaccurate  in  some  states.  Therefore,  the  percentages  should  be  regarded  as 
approximate. 
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payment  of  $7,332.  The  base  PIPDCG  model  underpredicts  payments  by  more  than  20 
percent.  Among  Medicaid  subgroups,  the  medically  needy  group  has  the  highest  mean  actual 
payment  ($8,770),  followed  by  SLMBs  ($7,808),  QMBs  ($7,471),  and  SSI  and  other  full 
Medicaid  benefit  eligibles  ($7,083).  The  medically  needy  group  is  expensive  because  it 
comprises  individuals  who  have  'spent  down'  to  Medicaid  eligibility  by  incurring  large 
medical  expenditures.  Thus,  medically  needy  status  is  a  proxy  for  recent  serious  health 
problems.  Predicted  expenditures  are  too  low  for  all  Medicaid  subgroups,  but  the  degree  of 
underprediction  does  not  vary  much  by  subgroup.  Predictive  ratios  range  only  from  0.76  to 
0.81  across  the  groups.  The  greater  relative  expense  of  the  medically  needy  is  largely 
accounted  for  by  diagnoses.  The  Medicaid  elderly  have  higher  actual  Medicare  payments 
than  the  Medicaid  disabled  across  all  Medicaid  subgroups,  and  except  for  the  medically 
needy,  lower  predictive  ratios. 

About  6  percent  of  Medicare  beneficiaries  are  ever  disabled.  The  ever  disabled  have 
considerably  higher  actual  payments  than  average  ($7,966  versus  $5,186),  and  the  base 
PIPDCG  model  underpredicts  these  expenditures  by  30  percent.  About  one-fourth  of  ever 
disabled  are  also  Medicaid  eligibles.  This  group  is  associated  with  the  highest  actual 
payments  ($9,882)  and  is  the  most  underpredicted  of  any  group  in  Table  5-1 . 

Table  5-1  suggests  that  the  base  PIPDCG  model,  with  only  age  and  sex  demographic 
factors,  does  not  adequately  predict  the  average  expenditures  of  several  important,  and 
higher-cost.  Medicare  subgroups.  We  now  turn  to  the  impact  of  adding  ever  disabled  and 
Medicaid  status  to  the  risk  adjustment  regression  models. 
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5.3     Demographic  and  PIPDCG  Models  with  Ever  Disabled  and 
Medicaid  Status 

5.3.1  Demographic  Models 

Table  5-2  presents  risk  adjustment  regression  models  with  ever  disabled  and 
Medicaid  status.  The  baseline  age/sex  Model  (1)  from  Table  4-5  is  repeated  as  Model  (1) 
of  Table  5-2.  In  Model  (2)  of  Table  5-2,  we  add  ever  disabled  and  Medicaid  status  to  the 
age/sex  only  model.  Each  variable  is  fully  interacted  with  the  age/sex  cells  (but  not  with 
each  other). 

Both  Medicaid  and  ever  disabled  status  are  associated  with  significantly  higher 
Medicare  payments.  Adding  ever  disabled  and  Medicaid  status  to  the  age/sex  model  nearly 
doubles  its  explanatory  power,  with  the  R-square  rising  from  0.9%  to  1 .5%.  In  addition, 
adding  ever  disabled  and  Medicaid  status  lowers  the  age/sex  cell  coefficients  substantially 
as  payments  are  redistributed  away  from  age  and  sex  to  the  two  demographic  factors. 

Medicaid  status  adds  $1,000  to  $3,000  to  average  Medicare  payments,  with  the 
incremental  amounts  lowest  for  the  youngest  and  oldest  ages.  Ever  disabled  status  also  adds 
$1 ,000  to  $3,000,  with  the  amounts  greater  for  females  than  males,  and  falling  off  among  the 
older  elderly.  There  are  virtually  no  ever  disabled  in  our  sample  who  are  more  than  89  years 
old.  This  is  presumably  because  the  Medicare  program  began  only  in  the  mid-1960s,  and 
someone  who  is  ever  disabled  must  have  been  first  eligible  for  Medicare  when  under  age  65. 
Someone  who  was  eligible  for  Medicare  at  age  64  in  1970  would  be  only  90  years  old  in 
1996.  The  anomalous  coefficient  of  -$8,538  for  ever  disabled  males  age  90  to  94  is  due  to 
small  sample  size.  There  is  only  one  person  in  our  sample  in  this  cell. 
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Adding  ever  disabled  to  the  model  eliminates  the  reduction  in  expected  payments  as 
a  disabled  person  ages  into  elderly  entitlement.  For  example,  when  a  64  year  old  disabled 
non-Medicaid  male  turns  65,  without  the  ever  disabled  adjustment,  there  is  a  reduction  in 
payment  from  $5,496  to  $3,989  (Model  (1 )  of  Table  5-2).  After  adjusting  for  ever  disabled, 
his  health  plan  will  see  an  increase  in  payment  from  $4,985  to  $6,202  (=  $3,342  +  $2,860) 
(Model  (2)  of  Table  5-2). 

5.3.2  PIPDCG  Models 

In  Models  (3)  and  (4)  in  Table  5-2,  we  add  ever  disabled  and  Medicaid  status  to  the 
base  PIPDCG  model  (Model  2  from  Table  4-5).  Model  (3)  includes  ever  disabled  status, 
Medicaid  status  interacted  with  disabled  or  elderly  entitlement,  and  the  interaction  of  ever 
disabled  and  Medicaid  status.  Even  controlling  for  inpatient  diagnosis,  both  Medicaid  and 
ever  disabled  are  significant  cost  factors,  adding  several  thousand  dollars  to  predicted 
payments.  They  raise  the  explanatory  power  of  the  PIPDCG  model  from  5.8  percent  to  6.2 
percent.  The  interaction  of  Medicaid  and  ever  disabled,  however,  is  statistically 
insignificant,  indicating  that  an  additive  model  of  the  joint  effects  of  the  two  factors  is 
satisfactory. 

In  Model  (4)  of  Table  5-2,  we  fully  interact  Medicaid  and  ever  disabled  status  with 
the  age/sex  cells.  Put  differently,  Model  (4)  is  the  PIPDCGs  added  to  Model  (2).  The  pattern 
of  the  Medicaid  and  ever  disabled  coefficients  by  age/sex  cell  is  similar  to  the  pattern  in  the 
demographic  Model  (2),  although  the  absolute  magnitude  of  the  coefficients  is  lower  because 
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hospital  diagnosis  (the  PIPDCGs)  is  included.  Some  random  variation  in  the  pattern  of 
coefficients  across  age/sex  cell  is  evident.  This,  and  the  lack  of  sufficient  observations  to 
estimate  the  ever  disabled  factor  for  the  oldest  old,  indicate  the  need  for  actuarial  smoothing 
of  the  coefficients  before  use  in  a  payment  model. 

5.3.3  Rate  Cell  Presentation 

Model  (4)  of  Table  5-2  becomes  our  new  'base'  model.  It  includes  age,  sex,  ever 
disabled  status,  Medicaid  status,  and  principal  hospital  diagnosis  (PIPDCGs).  This  model 
is  used  for  analysis  of  additional  demographic  factors  (working  aged,  institutionalization)  in 
Chapters  6  and  7,  of  excluding  diagnoses  from  short  hospital  stays  in  Chapter  8,  and  is  the 
model  that  is  validated  in  Chapter  9. 

Although  Model  (4)  requires  actuarial  smoothing  and  imputation  for  some 
demographic  cells  before  it  is  used  for  payment,^  it  is  informative  to  express  it  in  terms  of 
actuarial  'rate  cells'.  Table  5-3  shows  the  rate  cells  implied  by  the  base  model,  for  the  total 
of  Part  A  and  Part  B  expenditures,  and  for  both  disabled  (under  age  65)  and  elderly  (age  65 
and  older).  The  national  average  payment  is  represented  by  1.00,  and  the  other  rate  cell 
amounts  are  relative  to  the  national  average.  The  Medicaid  and  ever  disabled  demographic 
factors  employed  in  the  base  PIPDCG  model  imply  four  demographic  payment  groups  for 
which  factors  are  shovm  in  Table  5-3  (each  person  falls  into  one  and  only  one  of  these  four 
demographic  groups): 

For  the  purposes  of  Table  5-3,  we  have  assigned  the  coefficient  of  the  85-89  age  group  to  the  90-94  and  95+  age  groups 
of  ever  disabled. 
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1 .  beneficiaries  who  are  first  eligible  for  Medicare  at  age  65  or  older,  and 
who  are  not  enrolled  in  Medicaid.  These  beneficiaries  are  termed  the 
'never  disabled,  non-Medicaid'; 

2.  beneficiaries  first  eligible  for  Medicare  when  under  age  65  who  are  not 
enrolled  in  Medicaid.  These  beneficiaries  are  termed  'ever  disabled, 
non-Medicaid'; 

3.  beneficiaries  who  are  first  eligible  for  Medicare  at  age  65  or  older,  and 
are  enrolled  in  Medicaid.  These  beneficiaries  are  termed  'Medicaid, 
never  disabled';  and 

4.  beneficiaries  who  are  first  enrolled  in  Medicare  when  under  age  65,  and 
are  enrolled  in  Medicaid.  These  beneficiaries  are  termed  'Medicaid  and 
ever  disabled'. 

The  largest  number  of  Medicare  beneficiaries  fall  into  the  first  category,  that  is,  the  nonpoor 
elderly.  Medicare  beneficiaries  entitled  by  disability  (who  must  be  under  age  65)  fall  into 
either  the  second  or  the  fourth  group.  That  is,  disabled  Medicare  beneficiaries  are  either 
enrolled  in  Medicaid  (fourth  group)  or  not  (second  group).  The  pattern  of  rate  cell  factors 
by  age  and  sex  is  shown  for  each  of  the  four  groups.  For  example,  column  (2)  of  Table  5-3 
shows  how  the  relative  payment  for  a  disabled  beneficiary  not  enrolled  in  Medicaid  changes 
as  he  or  she  ages  into  aged  entitlement  status. 

The  PIPDCG  factors  are  added  to  the  factor  for  the  appropriate  demographic  cell. 
Each  person  is  classified  into  one  and  only  one  PIPDCG.  If  a  beneficiary  has  no  included 
hospitalizations  in  the  base  year,  they  are  classified  into  PIPDCG  4,  and  their  payment  is 
determined  by  their  demographic  cell  only.  For  example,  a  68  year  old  woman  not  enrolled 
in  Medicaid  and  first  eligible  for  Medicare  at  age  65  has  a  relative  payment  factor  of  0.45, 
or  45  percent  of  the  average.  If  this  woman  was  hospitalized  for  leukemia  in  the  year  prior 
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to  payment,  however,  the  factor  of  5.03  for  PIPDCG  29  is  added  to  her  demographic  amount 
of  0.45,  for  a  total  relative  payment  of  5.48,  or  548  percent  of  average. 

Several  patterns  are  apparent  from  Table  5-3.  First,  payments  generally  rise  with 
age."  Second,  looking  horizontally  across  the  table,  payments  are  higher  for  the  ever  disabled 
or  Medicaid  dual  eligibles  as  compared  to  the  first  column  of  never  disabled,  non-Medicaid. 
Third,  payment  transitions  when  the  disabled  age  into  elderly  entitlement  status  (columns  (2) 
and  (4))  appear  reasonable.  Fourth,  the  range  of  payments  due  to  demographic  factors  alone 
is  about  five  times  (the  highest  demographic  factor  is  1.77  and  the  lowest  is  0.35).  Fifth,  the 
difference  in  payments  due  to  hospital  diagnosis  can  be  much  larger  than  due  to  demographic 
factors.  The  greatest  payment  difference  due  to  demographics  is  1.42  (1.77-0.35)  whereas 
the  largest  difference  due  to  diagnosis  is  5.03  (=5.03-0).  The  greatest  total  difference  in 
payment  is  6.80  (=  demographic  factor  of  1.77  +  PIPDCG29  factor  of  5.03)  versus  0.35  (= 
demographic  factor  of  0.35  +  PIPDCG  factor  of  0)  or  almost  20  times. 

5.3.4  Comparison  of  PIPDCG  and  AAPCC  Models 

It  is  interesting  to  compare  the  risk  adjustment  factors  derived  from  the  base  PIPDCG 
model  to  those  currently  used  in  the  AAPCC.  Table  5-4  shows  the  1999  AAPCC 
demographic  cost  factors  for  the  aged,  divided  into  Part  A  and  Part  B.  The  difference  in  risk 


There  are  one  or  two  anomalies  in  Table  5-3  with  respect  to  age  patterns  that  can  be  modified  through  actuarial 
smoothing  of  regression  coefficients.  For  example,  the  ever  disabled,  non-Medicaid  factor  for  male,  85-89  is  lower  than 
the  factor  for  male,  age  80-84.  This  occurs  because  of  the  steep  drop  in  the  ever  disabled  coefficient  in  Model  (4)  of 
Table  5-2  between  the  two  age  ranges.  But  the  85-89  year  old  coefficient  is  estimated  imprecisely  because  of  small 
sample  sizes.  Actuarial  smoothing  of  these  coefficients  should  result  in  a  more  normal  pattern  of  cost  increase  with  age. 
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adjustment  factors  is  immediately  apparent  between  Tables  5-3  (PIPDCG  model)  and  5-4 
(AAPCC).  Since  the  AAPCC  factors  of  institutionalization  and  working  aged  will  be 
analyzed  in  later  chapters,  while  ever  disabled  does  not  appear  in  the  AAPCC,  the  most 
interesting  comparison  at  this  point  is  between  the  AAPCC  'non-institutional  non-Medicaid' 
and  'Medicaid'  columns,  and  the  'never  disabled,  non-Medicaid',  and  'Medicaid,  never 
disabled'  columns,  respectively,  in  the  PIPDCG  model.  This  comparison  is  hampered  by  the 
division  of  the  AAPCC  into  Part  A  and  Part  B,  but  some  general  patterns  can  be  discerned. 

As  expected,  the  AAPCC  factors  are  larger  than  the  pure  demographic  factors  of  the 
PIPDCG  model.  For  example,  the  Part  A  AAPCC  factor  for  a  65-69  year  old  female, 
non-Medicaid,  is  0.55,  and  the  Part  B  factor  is  0.70.  The  corresponding  PIPDCG  factor  is 
0.45.  This  is  because  the  PIPDCG  cell  includes  only  those  with  no  (included) 
hospitalizations.  The  AAPCC  factor  averages  both  those  who  were  hospitalized  in  the  base 
year  and  those  who  were  not.^  If  the  65  to  69  year  old  woman  had  been  hospitalized  in  the 
prior  year  for,  say,  breast  cancer  (PIPDCG  5),  her  total  PIPDCG  factor  would  be  0.78  (=  0.45 
+  0.33),  which  exceeds  the  AAPCC  factor. 

The  'Medicaid  effect'  appears  similar  in  the  two  models.  For  example,  the  ratio  of 
the  Medicaid/non-Medicaid  factors  for  a  65  to  69  year  old  male  (never  disabled,  not 
hospitalized,  not  institutionalized)  is  1.81  in  the  PIPDCG  model  (=0.96/0.53)  and  1.77  for 
the  Part  A  AAPCC  (=1 .15/0.65).  We  will  make  further  comparisons  involving  the  working 
aged  and  the  institutional  factors  in  later  chapters. 

^  Although  the  AAPCC  cell  excludes  the  institutionalized,  whereas  the  PIPDCG  model  cell  does  not. 
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5.4     Alternative  Specifications  of  Medicaid  Status 


We  explored  alternative  Medicaid  status  measures  in  addition  to  the  single  indicator 
for  one  or  more  months  in  1995  enrolled  in  Medicaid.  The  alternatives  examined  included: 

1 .  Fraction  of  Medicaid-eligible  months  in  1995.  Results  from  this  variable 
are  not  ppssented,  because  they  are  very  similar  to  models  using  the  one 
or  more  months  Medicaid  indicator. 

2.  Ranges  of  total  Medicaid  months,  including  1-5  months,  6-9  months,  and 
10-12  months. 

3.  Fraction  of  Medicaid-eligible  months  by  subgroup,  including  QMBs, 
SLMBs,  medically  needy,  and  SSI  and  other  full  Medicaid  benefit  duals. 

Table  5-5  compares  the  PIPDCG  model  with  different  prospective  Medicaid  status 
indicators  added.  Model  (1)  includes  a  single  one  or  more  months  Medicaid  indicator,  with 
a  coefficient  of  $2,011.  Model  (2)  includes  three  ranges  of  Medicaid  months.  The 
coefficients  of  the  different  ranges  are  not  very  different  from  each  other,  indicating  little 
advantage  to  measuring  Medicaid  status  by  number  of  months  eligible  in  the  base  year  rather 
than  simply  eligible  for  one  or  more  months.  Model  (3)  breaks  out  the  Medicaid  subgroups. 
Although  some  differences  among  the  groups  exist,  they  are  not  very  large,  especially 
between  the  SSI  and  QMB  groups,  which  account  for  over  90  percent  of  dual  eligibles^. 
Models  (4)  and  (5)  allow  the  Medicaid  coefficients  to  differ  by  elderly  versus  disabled. 
Because  of  small  sample  sizes  of  SLMBs,  they  are  combined  with  QMBs  in  Model  (5).  The 


'  It  is  possible  that  the  true  expenditure  differences  among  subgroups  are  larger,  but  that  they  are  masked  by  inaccuracies 
in  state  reporting  of  basis  of  Medicaid  eligibility  (see  Chapter  2). 
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elderly  are  more  expensive  among  the  SSI  group,  and  the  elderly  SSI  group  is  nearly  as 
expensive  as  the  medically  needy  group. 

In  addition,  we  explored  concurrent  Medicaid  status  versus  prospective  Medicaid 
status.  Table  5-6  presents  the  same  set  of  models  as  those  in  Table  5-5,  except  that  Medicaid 
status  is  defined  as  of  the  prediction  year  -  1996.  Based  on  the  models  with  a  single 
Medicaid  indicator  (Models  (1)  and  (4)  in  Table  5-6),  the  concurrent  measures  are  associated 
with  about  $400  -  $600  more  in  payments,  and  raise  explanatory  power  measured  by  the  R- 
square  by  about  0.1  percentage  points.  Payment  differences  among  subgroups  are  even 
smaller  than  prospectively,  with  the  exception  of  the  medically  needy  group,  which  is 
substantially  more  expensive  concurrently.  This  is  not  surprising  since  medically  needy 
status  is  associated  with  high  current  medical  expenditures.  Also,  individuals  with  fewer 
Medicaid  months  (Model  (2))  are  associated  with  much  higher  payments  concurrently  than 
prospectively.  This  is  presumably  because  individuals  with  fewer  Medicaid  months  are  often 
new  Medicaid  eligibles  who  recently  spent  down  their  incomes  due  to  serious  health 
problems.  The  QMB  and  SLMB  coefficients  may  be  somewhat  higher  concurrently  than 
prospectively  for  similar  reasons,  that  is,  Medicare  beneficiaries  with  current  health  problems 
may  be  more  likely  to  enroll  in  Medicaid  under  QMB/SLMB  status.  SSI  status  is  determined 
by  poverty,  not  current  health  problems,  and  the  prospective  and  concurrent  SSI  coefficients 
(compare  Models  (3)  and  (5)  in  Tables  5-5  and  5-6)  are  quite  similar.  These  results  indicate 
that  concurrent  Medicaid  status  is  partially  measuring  acute,  prediction  year  health  care 
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costs/events,  while  prospective  status  is  more  of  a  proxy  for  poverty  and  longer-run  health 
status. 


5.5     Recommendations  Concerning  Ever  Disabled  and  Medicaid  Status 

Medicare  expenditures  for  beneficiaries  who  are  ever  disabled  or  Medicaid  enrolled 
are  substantially  higher  than  predicted  by  age,  sex,  and  principal  hospital  diagnoses.  Pricing 
these  important  subgroups  correctly  on  average  requires  adding  additional  demographic 
factors  to  the  base  PIPDCG  model.  Including  an  ever  disabled  factor  avoids  payment 
reductions  to  health  plans  as  under-age-65  disabled  individuals  'age  in'  to  elderly  entitlement 
status.  Ever  disabled  and  Medicaid  status  are  relatively  immune  to  manipulation  by  health 
plans',  and  are  routinely  and  accurately  available  in  HCFA  administrative  files.  They  are 
good  candidates  for  additional  demographic  risk  adjusters. 

They  do  have  some  disadvantages.  Medicaid  eligibility  rules  vary  widely  across 
states,  resulting  in  divergent  percentages  of  the  poor  enrolled  in  Medicaid  programs.  Thus, 
Medicaid  enrollment  is  an  imperfect  indicator  of  the  poverty  status  of  individuals.  The  non- 
Medicaid  poor  may  also  incur  higher  Medicare  expenditures,  but  it  was  impossible  to 
examine  them  with  our  data.  Also,  it  is  not  entirely  clear  what  Medicaid  status  is  proxying 
for.  Is  it  related  to  the  unmeasured  health  or  functional  status  of  individuals,  or  possibly  to 
inefficient  use  of  the  health  care  system?  Although  Medicare  is  a  national  program  not 
subject  to  state  variation,  the  criteria  to  qualify  for  Medicare  disability  entitlement  may 

'  Plans  could  attempt  to  Medicaid-enroll  as  many  of  their  Medicare  enrollees  as  possible  to  obtain  higher  Medicare 
capitation  payments.  This  is  not  necessarily  bad. 
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fluctuate  somewhat  over  time,  and  applications  for  disability  status  may  be  related  to  factors 
such  as  the  strength  of  the  economy.  Although  not  as  "exogenous"  as  age  and  sex,  Medicaid 
and  ever  disabled  status  are  reasonable  demographic  risk  adjusters  and  we  recommend  that 
they  be  added  to  the  PIPDCG  model. 

We  favor  a  uniform,  prospective  Medicaid  factor  for  all  Medicare  beneficiaries  with 
at  least  one  month  of  Medicaid  enrollment  in  the  base  year  to  be  used  for  risk  adjustment, 
except  that  the  factor  is  allowed  to  differ  by  age/sex  cell.  We  favor  a  prospective  rather  than 
concurrent  adjustment  because  a  concurrent  adjustment  appears  to  be  partially  measuring 
acute  health  care  costs/events  in  the  prediction  year.  This  is  not  consistent  with  a  prospective 
risk  adjustment  framework,  which  is  intended  to  predict  future  expenses,  not  pay  for  higher 
acute  care  costs  in  the  prediction  year.  A  concurrent  adjustment  could  make  sense  if  there 
were  substitutions  between  Medicare-  and  Medicaid-reimbursed  health  care.  In  this  case,  the 
currently  Medicaid  enrolled  would  have  lower  Medicare  expenses.  A  concurrent  adjuster 
would  account  for  this  substitution,  as  the  'working  aged'  adjustment  (see  Chapter  6) 
accounts  for  the  primary  coverage  of  working  Medicare  beneficiaries  under  private  group 
health  insurance.  But  our  empirical  estimates  show  that  Medicaid  enrollment  is  associated 
with  higher  current  and  future  Medicare  expenditures.  Thus,  Medicaid  status  appears  to  be 
proxying  for  individual  characteristics  (poverty),  and  not  Medicare/Medicaid  substitutions.^ 


It  is  possible  that  Medicaid  enrollment  raises  Medicare  expenditures  rather  than  substitutes  for  them.  For  example, 
Medicaid  pays  Medicare  cost  sharing,  lowering  the  out  of  pocket  cost  of  Medicare  services.  Also,  Medicaid  covers 
health  care  and  other  {e.g.,  transportation  to  providers)  services  that  may  be  complementary  to  Medicare  services, 
and  thus  raises  the  use  of  Medicare  services.  More  research  is  needed  on  Medicare/Medicaid  interactions. 
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We  do  not  recommend  any  payment  differences  by  Medicaid  eligibility  subgroup. 
The  medically  needy  appear  to  be  more  expensive  than  other  dual  eligibles,  although  on  a 
prospective  basis  the  differences  among  Medicaid  subgroups  are  small.  Also,  we  are 
concerned  about  the  accuracy  and  completeness  of  state  reporting  of  Medicaid  eligibility 
basis  to  HCFA  (see  Chapter  2),  about  the  administrative  burden  on  HCFA  of  verifying 
subgroup  eligibility,  and  about  variations  in  state  program  rules.  For  these  reasons,  we  do 
not  recommend  different  payment  rates  for  Medicaid  subgroups  at  this  time.  We  do 
recommend  further  evaluation  of  the  quality  of  Medicaid  subgroup  eligibility  reporting  to 
HCFA,  and  monitoring  of  Medicare  expenditure  differences  among  Medicaid  subgroups. 
We  recommend  that  the  Medicaid  factor  not  be  differentiated  based  on  number  of  months 
of  base  year  Medicaid  enrollment  because  future  Medicare  expenditures  for  partial-year 
enrollees  are  similar  to  those  for  fiill-year  enroUees.  We  do  favor  allowing  the  Medicaid  and 
ever  disabled  factors  to  vary  by  age/sex  cell  because  there  are  differences  in  future 
expenditures,  and  there  are  no  data  quality,  gaming  or  other  concerns  about  doing  this. 
Actuarial  smoothing  of  coefficients/rate  cells  is  required  for  some  age/sex  ranges  because  of 
small  sample  sizes  and  random  variation  in  coefficients. 
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Table  5-2 

Demographic  and  PIPDCG  Models  With  Medicaid  and  Ever  Disabled 


Model: 


4= BASE 


Number  of  Observ  ations. 
R-Squared 

Dependent  Variable  Mean: 
Root  Mean  Square  Error: 
Model  Parameters 
Computer  Output 

N'ariable 


AGESEX 


1,387,105 
0008679 
5,186 
13,946 
24 

D1AG9'X;  NEW 
beta 


Demographic  Model 
With  Full 
Interactions  of 
Medicaid  &  Ever 
Disabled  With  AGESEX 

1,387,105 
0  014852 
5,186 
13,894 
59 

D1AG990  ^W2 

beta  t-ratio 


PIPDCG 
Model  With 
Medicaid/Evei 
Disabled 
Interaction 


1,387,105 
0,062202 
5,186 
13,564 
43 

DUGII2ENEW 
beta 


PIPDCG 
Model  With  Full 
Interactions  of  Medicaid 
&  Ever  Disabled 
With  AGESEX 

1,387,105 
0062644 
5,186 
13,563 
74 

DIAG1I2BNW2 

beta  t-ratio 


DEMOGRAPHIC  FACTORS: 

EVERDISM 
MCD95*DISABLEM 
MCD95*ELDERLYM 
EVERDISM*MCD95 


2,292 
1,674 
2,109 
9 


41,29 
22.37 
48.33 
0.08 


DEMOGRAPHIC  INTERACTIONS: 


MALE 

0-34*Medicaid 

1,120 

3  89 

592 

2  10 

MALE 

35-44»Medicaid 

1,983 

10  30 

1,489 

7.93 

MALE 

45-54*Medicaid 

2,381 

12.49 

1,854 

9  96 

MALE 

55-59*Medicaid 

2.560 

905 

1,986 

7,19 

MALE 

60-64'Medicaid 

2,578 

942 

1,827 

6,84 

MALE 

65-69*Medicaid 

3,037 

18  11 

2,255 

13.77 

MALE 

70-74 'Medicaid 

2,948 

18.45 

2,325 

14.90 

MALE 

75-79*Medicaid 

3,1 1 1 

16.50 

2,383 

12.95 

MALE 

80-84*Medicajd 

3,067 

13.97 

2,236 

10,43 

MALE 

85-89'Medicaid 

3,104 

II  16 

2,231 

8.22 

MALE 

90-94*Medicaid 

1,910 

4  63 

1.363 

3,39 

MALE 

95+*Medicald 

1,801 

2.46 

1,508 

2.11 

FEMALE 

0-34*Medicaid 

1,313 

3  48 

881 

2  39 

FEMALE 

35-44'Medicaid 

2,175 

8.67 

1.739 

7,10 

FEMALE 

45-54*Medicaid 

2,163 

9  86 

1,723 

8,05 

FEMALE 

55-59*Medicaid 

2,809 

9  84 

2,210 

7  93 

FEMALE 

60-64 'Medicaid 

2,286 

907 

1,875 

7  62 

FEMALE 

65-69'Medicaid 

3,100 

24  84 

2,384 

19,56 

FEMALE 

70-74 'Medicaid 

2,909 

27.76 

2,146 

20,97 

FEMALE 

75-79'Medicaid 

3,000 

2691 

2.341 

21,50 

FEMALE 

80-84'Medicaid 

2,989 

25.22 

2,266 

19  58 

FEMALE 

85-89'Medicaid 

2,136 

15.65 

1.520 

1 1,41 

FEMALE 

90-94'Medicaid 

1,663 

8.99 

1.252 

6,93 

FEMALE 

95+'Medicaid 

885 

3  10 

497 

1,79 

MALE 

65-69*Ever-disabled 

2.860 

23.37 

2,119 

17  72 

MALE 

70-74  •  Ever-disabled 

2,723 

21  07 

2.042 

16  18 

MALE 

75-79'Ever-disabled 

2,248 

14.23 

1.678 

10  89 

MALE 

g 

0-84'Ever-disabled 

1,968 

8  85 

1.464 

6,74 

MALE 

85-89*Ever-disabled 

982 

2  07 

332 

0  72 

MALE 

90-94*Ever-disabled 

-8,538 

-0  61 

-6.993 

-0,52 

MALE 

95+'Ever-disabled 

FEMALE 

65-69' Ever-disabled 

3.794 

27  09 

2.994 

21,88 

FEMALE 

70-74  'Ever-disabled 

3,61 1 

25.31 

2,971 

21,32 

FEMALE 

75-79'Ever-disabled 

3.320 

21  1 1 

2.630 

17,13 

FEMALE 

80-84'Ever-disabled 

2,359 

12  16 

1.799 

9,50 

FEMALE 

85-89'Ever-disabled 

2.367 

5.77 

1.731 

4,32 

FEMALE 

90-94'Ever-disabled 

FEMALE 

95+'Ever-disabled 

5-17 
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Table  S-2  (continued) 
Demographic  and  PIPDCC  Models  With  Medicaid  and  Ever  Disabled 


Model:   1  2  3  4  =  BASE 


Demographic  Model 

PIPDCG 

PIPDCG 

With  Full 

Model  With 

Model  With  Full 

Interactions  of 

Medicaid/E\er 

Interactions  of  Medicaid 

Medicaid  &  Ever 

Disabled 

&  Ever  Disabled 

AGESEX 

Disabled  With  AGESEX 

Interaction 

With  AGESEX 

beta          t- ratio 

beta  t-ratio 

beta  t-ratio 

beta  t-ratio 

AGE/SEX  GROUPS: 


MALE 

0-34 

3,398 

25  71 

2.604 

10.78 

1,090 

7  84 

1,852 

7  85 

MALE 

35-44 

3,893 

40.38 

2,841 

20.30 

1,810 

17  74 

1,907 

13.95 

MALE 

45-54 

4,081 

45,42 

3,303 

30.26 

2  517 

27.7 1 

2  458 

23  05 

MALE 

55-59 

4,777 

38.51 

4,121 

28.75 

3,182 

26  03 

3,099 

22.13 

MALE 

60-64 

5,496 

50.00 

4,985 

40.70 

3,822 

35  37 

3,878 

32.41 

MALE 

65-69 

3,989 

92.59 

3,342 

70.50 

2,703 

63.07 

2,749 

59.25 

MALE 

70-74 

4,762 

124.57 

4,320 

105.53 

3,552 

94  08 

3,563 

88.73 

MALE 

75-79 

5,934 

134.24 

5,560 

1 18  15 

4,555 

104.69 

4,592 

99.47 

MALE 

80-84 

7,041 

125.91 

6,692 

112  86 

5,413 

98.72 

5,462 

93  93 

MALE 

85-89 

8,115 

98  49 

7,783 

89  16 

6,334 

78.68 

6,382 

74.69 

MALE 

90-94 

8,813 

60  68 

8,538 

54  59 

6,888 

48  65 

6,993 

45  74 

MALE 

95+ 

8,862 

30  32 

8,503 

26  16 

6,787 

23  85 

6,907 

21.76 

FEMALE 

0-34 

3,685 

21  88 

2,723 

8  45 

1,252 

7  25 

1,831 

5  82 

FEMALE 

35-44 

4,211 

33  91 

2,943 

15.37 

2,066 

16.08 

2,028 

10,84 

FEMALE 

45-54 

4,598 

41  78 

3,545 

23.15 

2,679 

23  69 

2,656 

17.77 

FEMALE 

55-59 

5,464 

38  48 

4,246 

22.58 

3,473 

24.47 

3,237 

17.63 

FEMALE 

60-64 

6,707 

54  24 

5,790 

36.58 

4,556 

36  76 

4,563 

29  51 

FEMALE 

65-69 

3,481 

89  87 

2,791 

66  49 

2,383 

62  32 

2,309 

56  26 

FEMALE 

70-74 

4,117 

125.18 

3,583 

101.38 

3,021 

92  89 

2,978 

86.02 

FEMALE 

75-79 

5,141 

143.35 

4,599 

118  92 

3,832 

107.98 

3,786 

99  80 

FEMALE 

80-84 

6,226 

150  49 

5,681 

125  95 

4,660 

1 13  69 

4,662 

105.25 

FEMALE 

85-89 

7,241 

136.57 

6,807 

115.92 

5,454 

103  92 

5,572 

96.69 

FEMALE 

90-94 

7,720 

97.30 

7,321 

80  71 

5,701 

72.93 

5,907 

66.50 

FEMALE 

95+ 

7,323 

54.40 

7,026 

42.89 

5,206 

39.48 

5,741 

35.87 

'DCGs* 

5 

1,708 

5.66 

1,722 

5  71 

6 

2,290 

7.02 

2,276 

698 

7 

3,431 

10.71 

3,418 

1067 

8 

4,073 

49,12 

4,070 

49  08 

9 

4,639 

48  33 

4,635 

48.30 

10 

5,845 

51.51 

5,842 

51  49 

II 

6,410 

66  24 

6,407 

66.22 

12 

8,405 

98  12 

8,396 

98.02 

14 

10,145 

60  30 

10,146 

60.30 

16 

12,280 

146  49 

12,279 

146  49 

18 

13,540 

70,73 

13,538 

70.72 

20 

17,149 

90  17 

17,155 

90.21 

23 

19,392 

87  33 

19,383 

87.30 

26 

22,287 

60  78 

22,274 

60.75 

29 

26,050 

65  24 

26.070 

65.29 

PIPDCG  4  IS  the  omitted  category. 


SOURCE  Health  Economics  Research,  Inc  analysis  of  1995  and  1996  Medicare  claims  data. 
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Table  5-3 


Rate  Cell  Factors  for  Base  PIPDCG  Model  (Short  Stays  Included)* 


(1) 

Never  Disabled, 
Non-Medicaid 


(2) 

Ever  Disabled, 
Non-Medicaid 


(3) 
Medicaid, 
Never  Disabled 


(4) 

Medicaid  and 
Ever  Disabled 


I.  Demographic  Factor  (one  per  person) 

MALE 


FEMALE 


n/a 

U.  JO 

n/a 

n  Al 

n/a 

u.  J  / 

n/a 

U.Oj 

A^  ^ 

n/a 

C\  Al 

n/a 

U.oJ 

jj-jy 

n/a 

u.ou 

n/a 

U- Vo 

f^f\  f^A 

n/a 

U.  /  J 

n/a 

1 . 1  u 

Oj-OV 

U.  JJ 

n  QA 

U.VD 

1  17 

1  .  J  / 

7n  lA 

A  AO 

1  HQ 

I  .Uo 

1.14 

1  .J  J 

7^  70 
/  J-  ly 

U.6V 

1  7  1 

1  .J  J 

1  A7 

80-84 

1.05 

1.34 

1.48 

1 .77 

85-89 

L23 

1.29 

1  66 

1.72 

90-94 

L35 

1.41 

1.61 

1  68 

95+ 

L33 

1.40 

1.62 

1  69 

0-34 

n/a 

0.35 

n/a 

0.52 

35-44 

n/a 

039 

n/a 

0.73 

45-54 

n/a 

0.51 

n/a 

084 

55-59 

n/a 

0.62 

n/a 

1  05 

60-64 

n/a 

0.88 

n/a 

1.24 

65-69 

0.45 

1.02 

0.90 

1.48 

70-74 

0.57 

1.15 

099 

1.56 

75-79 

0.73 

1.24 

1  18 

1  69 

80-84 

0.90 

1.25 

1.34 

1.68 

85-89 

L07 

1.41 

1.37 

1  70 

90-94 

1.14 

1.47 

1.38 

1.71 

95+ 

1.11 

1.44 

1.20 

1.54 

11.  PIPDCG  Factor  (one  per  person  —  add  to  demographic  factor) 


4 

0.00 

5 

0.33 

6 

0.44 

7 

0.66 

8 

0,78 

9 

0.89 

10 

1.13 

11 

1.24 

12 

1.62 

14 

1.96 

16 

2.37 

18 

2.61 

20 

3.31 

23 

3.74 

26 

4.30 

29 

5.03 

•  Model  (4)  of  Table  5-2.  Preliminary,  subject  to  actuarial  smoothing  of  coefficients. 
NOTES: 

Rale  cell  denommator:  overall  Sample  Mean,  $5. 186. 

Ever-disabled  coefficients  for  male  and  female  90-94,  95+  were  set  to  value  for  age  85-89 
N/A  =  not  applicable. 

Compuier  Output:  Diagl  12B  NW2 

SOURCE;  Health  Economics  Research,  Inc.  Analysis  of  1995,  1996  Medicare  data. 
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Table  5-4 

1999  AAPCC  Demographic  Cost  Factors  for  the  Aged 


Institutional 


Non-Institutional 


Part 


Sex  Age 


Medicaid 


Non- 
Medicaid 


Working 
Aged 


Male 


65-69 
70-74 
75-79 
80-84 
85  &  Over 


1.75 
2.25 
2.25 
2.25 
2.25 


1.15 
1.50 
1.95 
2.35 
2.60 


0.65 
0.85 
1.05 

1.20 
1.35 


0.40 
0.45 
0.70 
0.80 
0.90 


Female 


65-69 
70-74 
75  -  79 
80-84 
85  &  Over 


1.45 
1.80 
2.10 
2.10 
2.10 


0.80 
1.05 
1.45 
1.70 
2.10 


0.55 
0.70 
0.85 
1.05 
1.20 


0.35 
0.45 
0.55 
0.70 
0.80 


B 


Male 


65-69 
70-74 
75-79 
80-84 
85  &  Over 


1.60 
1.80 
1.95 
1.95 
1.95 


1.10 
1.35 
1.55 
1.70 
1.70 


0.80 
0.95 
1.10 
1.15 
1.15 


0.45 
0.65 
0.80 
0.90 
1.00 


Female 


65-69 
70-74 
75-79 
80-84 
85  &  Over 


1.50 
1.65 
1.65 
1.65 

1.65 


1.05 
1.15 
1.25 
1.25 

1.25 


0.70 
0.85 
0.95 
0.95 

1.00 


0.40 
0.55 
0.70 
0.75 
0.85 


SOURCE;  Public  use  file  maintained  on  HCFA's  website. 
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Working  Aged 
Demographic  Factor 


In  this  chapter,  we  consider  a  third  additional  demographic  factor  for  the  PIPDCG 
model,  'working  aged'.  The  next  section  defines  working  aged  status  and  identifies  the 
rationale  for  using  it  as  a  payment  adjuster.  Section  6.2  presents  descriptive  statistics  on 
Medicare  payments  for  beneficiaries  in  working  aged  status.  Sections  6.3  through  6.5 
contain  an  analysis  of  the  relationship  between  actual  Medicare  payments  for  working  aged 
beneficiaries  and  payments  predicted  by  the  base  PIPDCG  model.  A  multiplicative 
adjustment  is  derived  that  makes  predicted  payments  more  consistent  with  actual  payments. 
Section  6.6  concludes  this  chapter  with  recommendations  for  using  working  aged  status  in 
Medicare  risk  adjustment.  See  Chapter  2  for  additional  details  on  variable  definition  and  file 
construction. 

6.1  Introduction 

'Working  aged'  indicates  aged  Medicare  beneficiaries  (age  65  years  or  more)  with 
private  group  health  insurance  coverage  from  their  or  their  spouse's  employer.  By  law, 
Medicare  is  a  secondary  payer  for  these  beneficiaries.  The  primary  private  health  plan  must 
pay  for  medical  expenses  to  the  extent  of  its  defined  benefits.  Only  if  Medicare  covers 
services  not  covered  by  the  private  plan,  or  has  more  generous  coverage  (e.g.,  lower 
deductibles  and  copayments)  for  Medicare-covered  services,  is  Medicare  responsible  for 
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payment,  and  then  only  to  the  extent  of  the  difference  in  coverage.  The  working  aged  have 
lower  Medicare  expenditures  for  this  reason,  and  also  because  working  may  be  a  proxy  for 
better  health.' 

'Working  aged'  is  an  adjustment  factor  under  HCFA's  current  AAPCC  methodology. 
Unlike  Medicaid  status,  it  is  inherently  a  concurrent  (payment  year)  adjuster,  because 
Medicare  expenditures  are  lower  during  the  period  when  Medicare  is  a  secondary  payer. 
Given  real  world  data  lags,  adjusting  for  working  aged  status  requires  retrospective 
adjustments  to  Medicare  capitation  payments. 

Individuals  with  working  aged  status  in  either  the  base  (1995)  or  prediction  (1996) 
year  were  not  included  in  the  PIPDCG  model  development  sample.  They  were  excluded 
because,  since  Medicare  is  a  secondary  payer,  Medicare  administrative  files  do  not  contain 
all  of  their  medical  claims.  A  complete  base  year  diagnostic  profile  cannot  be  developed, 
and  Medicare  expenditures  represent  only  a  portion  of  their  total  prediction  year  medical 
expenses.  Therefore,  the  working  aged  may  give  an  inaccurate  representation  of  the 
relationship  between  diagnoses  and  expenditures. 

Instead,  we  develop  a  payment  adjustment  for  working  aged  status  based  on  a 
'second-stage'  analysis.  Actual  Medicare  payments  for  the  working  aged  are  related  to 
payments  predicted  by  the  base  PIPDCG  model,  including  Medicaid  and  ever  disabled  status. 
At  the  time  this  report  was  written,  HCFA's  preferred  base  model  excluded  diagnoses  from 


Note  that  the  'working'  aged  may  not  be  working,  because  they  include  beneficiaries  who  obtain  private  health  insurance 
coverage  through  a  working  spouse.  Throughout  this  section,  we  will  use  the  terms  'working'  and  'working  aged'  to 
include  both  those  who  are  actually  working,  and  the  spouses  of  those  who  are  working. 
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hospital  stays  lasting  less  than  two  days.  Excluding  short  stays  is  discussed  in  Chapter  8. 
Since  working  aged  is  a  payment  factor,  we  use  the  base  PIPDCG  model  excluding  short 
stays  (Table  8-6)  to  generate  'first-stage'  predictions  for  the  working  aged  analysis.  This  first 
stage  model  is  very  similar  to  the  base  PIPDCG  model  we  have  discussed,  Model  (4)  of 
Table  5-2. 

We  develop  a  working  aged  adjustment  factor  based  on  our  data  from  fee-for-service 
(FFS)  Medicare.  There  is  some  question  about  the  appropriateness  of  these  data  to  develop 
a  working  aged  factor  for  adjusting  payment  to  HMOs.  HMOs  typically  have  comprehensive 
benefits  with  low  deductibles  and  copayments.  Medicare  payments  for  working  aged 
beneficiaries  enrolled  in  traditional  FFS  Medicare  could  be  higher  than  for  beneficiaries 
enrolled  in  Medicare  HMOs,  if  these  beneficiaries  are  also  enrolled  in  private  HMOs  (e.g., 
private  employer  'age-ins').  We  acknowledge  this  caveat,  but  FFS  data  are  the  only  data 
currently  available  to  develop  the  working  aged  adjustment.  > 

6.2     Descriptive  Statistics 

We  begin,  in  Table  6-1,  with  descriptive  statistics  on  the  working  aged.  Overall,  in 
our  5  percent  Medicare  sample,  there  are  15,461  beneficiaries  with  at  least  one  month  of 
working  aged  status  in  1996.  This  represents  1.1  percent  of  our  total  PIPDCG  modelling 
sample  plus  working  aged  of  1 ,406,542  (see  Table  2-3).  About  tv.'ice  as  many  of  the  working 
aged  are  male  than  female,  and  about  half  of  them  are  'young  elderly',  ages  65  to  69. 
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As  expected,  the  working  aged  have  much  lower  than  average  Medicare  expenditures. 
The  overall  mean  average  1996  payment  for  the  working  aged  is  $1,200,  compared  to  $5,186 
for  the  non- working  aged  (the  PIPDCG  modelling  sample).  To  some  extent  this  difference 
is  due  to  the  younger  average  age  of  the  working  aged  than  the  elderly  Medicare  population 
as  a  whole.  But  average  expenditures  for  non-working-aged  males,  65-69  are  $4,008  (Table 
2-11),  compared  to  $1,079  for  working  aged  males  aged  65-69  (Table  6-1). 

Medicare  expenditures  for  the  working  aged  rise  with  age,  are  higher  for  males,  and 
increase  with  base  year  hospitalization  (PIPDCG>4  indicates  hospitalization,  while 
PIPDCG=4  indicates  no  hospitalization,  or  for  excluded  diagnoses  only).  This  suggests  that 
Medicare  payments  for  the  working  aged  are  correlated  with  factors  included  in  the  PIPDCG 
model — age,  sex,  and  hospitalization — so  that  PIPDCG  predictions  could  provide  a  'first 
stage'  basis  for  predicting  working  aged  payments.  But  as  Table  6-1  clearly  shows, 
PIPDCG-predicted  payments  are  considerably  greater  than  actual  payments,  so  a  downward 
adjustment  to  predicted  payments  must  be  made. 

A  simple  adjustment  to  PIPDCG  predictions  is  a  'multiplier'  that  scales  predictions 
to  be  lower  for  the  working  aged.  The  ratio  of  actual  Medicare  payments  for  the  working 
aged  to  payments  predicted  by  the  base  PIPDCG  model  is  0.30.  This  ratio  is  fairly  stable 
across  age/sex  cells.  It  tends  to  be  slightly  higher  at  the  older  ages,  for  females,  and  for 
beneficiaries  hospitalized  in  1995  (PIPDCG>4). 
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6.3     Development  of  a  Risk  Adjustment  Factor 

Our  goal  is  to  develop  a  risk  adjustment  formula  for  the  working  aged  that  predicts 
their  actual  Medicare  expenditures  as  accurately  as  possible.  The  descriptive  statistics 
suggest  that  the  PIPDCG  model  can  be  used  to  provide  'first- stage'  predictions  for  the 
working  aged.  But  these  first-stage  predictions  must  be  reduced  to  correspond  to  actual 
expenditures  on  the  working  aged.  In  Section  6.3.1,  we  specify  a  model  to  analyze  the 
relationship  between  actual  and  predicted  expenditures.  In  Section  6.3.2,  we  discuss 
estimation  of  the  model,  and  in  Section  6.3.3,  we  present  results. 

6.3.1  Model  Specification 

First  stage  predicted  expenditures  can  be  reduced  to  correspond  to  actual  expenditures 
either  by  adding  a  negative  number  (subtraction)  or  multiplying  by  a  factor  less  than  one,  or 
both.  For  example,  Table  6-1  shows  that  mean  predicted  payments  for  the  working  aged  are 
$4,003  while  mean  actual  payments  are  $  1 ,200.  Predicted  payments,  $4,003,  can  be  equated 
to  actual  payments,  $1,200,  by  adding  -$2,803  or  by  multiplying  by  0.30.  Or  predicted 
payments  could  be  multiplied  by  0.5  and  then  -$802  could  be  added. 

We  analyzed  both  additive  and  multiplicative  adjustments  to  predicted  payments  for 
the  working  aged.  A  multiplicative  adjustment  assumes  that  Medicare  expenditures  for  the 
working  aged,  although  lower,  increase  with  age  and  severity  of  hospital  diagnosis  in  the 
same  proportion  as  for  the  non- working-aged.  An  additive  adjustment  assumes  that  actual 
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expenditures  are  always  lower  than  predicted  expenditures  by  the  same  lump  sum  amount, 
independent  of  age,  sex,  hospitalization,  and  diagnosis. 

We  choose  an  algebraic  form  to  model  payments  for  the  working  aged  that  allows 
both  an  additive  and  a  multiplicative  adjustment.  In  a  month  in  which  a  person  is  in  working 
aged  status,  we  assume  that  Medicare  payment  (MP^'^)  is  given  by 

j^pWA  ^  ^^WA  +  pWA  .  pgy  1 2,  (6- 1 ) 

where  a^^  is  an  annualized  additive  (lump  sum)  payment  factor  for  working  aged  months, 
P^'^  is  a  multiplier  for  working  aged  months,  and 

PE  is  'first  stage'  predicted  annualized  expenditures  from  the  base  PIPDCG  model. 

In  months  in  which  a  person  is  not  in  working  aged  status,  payment  (MP^^'^)  is  given  by 

j^pNWA  =  (^NWA  +  ^NWA  .  pgy  ]  2,  (6-2) 

where  a^"^^  is  an  annualized  additive  payment  factor  for  non-working  aged  months,  and 
JS^"^^  is  a  multiplier  for  non-working  aged  months.  Note  that  using  this  notation,  monthly 
payment  for  the  non-working-aged  is  simply  PE/12,  armualized  expenditures  predicted  by 
the  PIPDCG  model  divided  by  12.  Payment  for  the  working  aged  in  non- working  aged 
months  might  differ  from  this  because  the  working  aged  are  in  better  health,  on  average. 

Since  a  person  can  move  from  working  aged  status  to  non-working-aged  status  (or 
vice  versa)  in  a  year,  we  need  to  adjust  for  the  fraction  of  the  year  in  the  two  statuses. 
Annualized  months  paid  at  the  working  aged  rate  are 

WAF  =  WAM/ELIGMON,  .  (6-3) 
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where  WAF  =  'working  aged  fraction', 

WAM  =  months  in  the  payment  year  in  working  aged  status,  and 

ELIGMON  =  months  in  the  payment  year  alive  and  eligible  for  Medicare. 

Annualized  months  paid  at  the  non-working  aged  rate  are  (1-WAF).  Total  annualized 

payment  for  a  person  (PAY)  is  then 

PAY  =  WAF  •  (a"^^  +  p"^^  •  PE)  +  (l-WAF)*(a^'^^  +  /^^"^^  •  PE)  (6-4) 

=  a""^^  +  (cc'^^-a^'^^)  •  WAF  •  PE  +  (P^a.^nwa^  .  . 

Equation  (6-5)  is  the  general  specification  of  simulated  payment  that  we  analyzed. 

But  HCFA's  payment  system  for  working  aged  has  the  operational  constraint  that 
working  aged  status  must  be  determined  separately  for  each  month  without  reference  to  other 
months  during  the  year.  This  implies  that  in  non-working  aged  months,  the  working  aged 
must  be  paid  the  same  amount  as  the  non-working-aged,  i.e.,  (PE/12).  That  is,  HCFA's 
payment  system  imposes  the  constraints  a^^'*'=0  and  y5^^'^=l.  In  this  case,  simulated 
payment  reduces  to 

PAY  =  a^^  •  WAF  +  PE  +  (p^^^-l)  •  WAF  •  PE.  (6-6) 

A  further  attractive  simplification  to  investigate  is  to  use  a  multiplier-only  adjustment  for 
working  aged  status,  which  implies  that  the  additive  adjustment  a^^  =  0.  In  this  case, 
equation  (6-6)  reduces  to 

PAY  =  PE  +  (p*^- 1 )  •  WAF  •  PE.  (6-7) 
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We  estimated  these  two  special  cases — equations  (6-6)  and  (6-7)  in  addition  to  the  general 
specification,  equation  (6-5). 

6.3.2  Model  Estimation 

We  used  least  squares  regression  to  estimate  the  parameters  of  the  payment  formula 
so  that  predicted  payments  (PAY)  match  actual  payments  as  well  as  possible.  Let  'AE' 
denote  actual  annualized  Medicare  expenditures  in  1996,  and  'e'  an  error  term  that  captures 
the  difference  between  actual  and  predicted  payments  for  each  working  aged  beneficiary. 
Corresponding  to  the  three  specifications  derived  above — equations  (6-5),  (6-6),  and  (6-7), 
we  estimated  the  three  regression  models  shown  below  to  estimate  the  unknown  parameters 

Model  1 :  Multiplicative  and  Additive  Effects  for  Working  Aged  and  Non- 
Working  Aged  Months 

AE  -  a^"^^  +  (a*^-a^^)  •  WAF  +/?^^^  •  PE  +  (P^^.^nwa^  .  ,^^p  .      +  e. 

Model  2:  Multiplicative  and  Additive  Effects  for  Working  Aged  Months  Only 
AE  -  a"^^  •  WAF  +  PE  +  (p'^^-l)  •  WAF  •  PE  +  e, 
or  AE  -  PE  =  a^^  •  WAF  +  (p'^^-l)  •  WAF  •  PE  +  e. 

.  Model  3:  Multiplicative  Effect  for  Working  Aged  Months  Only 
AE  =  PE  +  (p'^'^-l)  •  WAF  •  PE  +  e, 
or  AE  -  PE  =  (p'^^-l)  •  WAF  •  PE  +  e. 
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Note  that  in  Model  2,  the  additive  factor  for  non-working  aged  months  a'^^'^=0  and  the 
multiplicative  factor  ;5'^^'^=1,  and  in  Model  3,  in  addition,  the  additive  factor  for  working 
aged  months  a^^=0. 

The  three  models  were  estimated  on  a  sample  restricted  to  beneficiaries  with  at  least 
one  month  of  working  aged  status  in  1996  (n=  15,461).  The  working  aged  sample  was 
analyzed  independently  because  the  working  aged  were  excluded  from  the  PIPDCG  model 
development  sample  used  in  Chapters  4  and  5.1.  If  the  combined  working  aged/non- 
working-aged  sample  were  used  to  develop  a  working  aged  factor,  the  model  might  imply 
an  adjustment  to  the  payments  of  the  non- working-aged.  It  is  better  to  calibrate  payments 
independently  on  the  two  samples  so  that  no  adjustments  to  the  base  PIPDCG  model 
developed  in  previous  chapters  are  necessary. 

6.3.3  Results 

Table  6-2  shows  the  results  of  estimating  the  three  models  specified  above.  The  full 
model  (Model  1)  has  an  R-squared  of  about  3.1  percent,  implying  that  we  are  predicting  the 
expenditures  of  the  working  aged  about  half  as  well  as  expenditures  of  the  non-working  aged 
using  the  PIPDCG  model  (the  R-square  for  the  base  PIPDCG  model  estimated  on  the  non- 
working-aged  sample  is  about  6.3%).  Lower  predictive  power  is  expected  because  the 
incomplete  diagnostic  profile  and  expenditures  of  the  working  aged  introduce  more 
randomness  into  the  relationship  between  predictive  factors  and  expenditures.  Still,  the 
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model  has  much  greater  predictive  power  than  chance,  or  demographics  alone  (not  shown 
in  the  table). 

Model  1  indicates  that  the  monthly  payment  formula  that  best  approximates  actual 
expenditures  for  working  aged  months  is  given  by 

^48/12  +  0.35  •  (base  PIPDCG  predicted  expenditures)/ 12. 

For  non-working-aged  months,  the  best  fit  is  given  by 

792/12  +  0.63  •  (base  PIPDCG  predicted  expenditures)/ 12. 

For  example,  a  67  year  old  male,  non-Medicaid,  never  disabled,  and  with  no  prior  year 
hospitalizations,  is  predicted  by  the  base  PIPDCG  model  excluding  short  stays  (Table  8-x) 
to  cost  $2,759  in  1996.  If  he  were  in  working  aged  status  for  all  of  his  Medicare-eligible 
months  in  1996,  his  annualized  payment  would  be  0.35«(2759)-448=$518.  This  is 
518/2759=19  percent  of  his  payment  if  he  were  not  working  aged. 

In  Model  2  a^^^  is  constrained  to  be  zero,  and  0'^^^  is  constrained  to  be  1 ,  as  is 
operationally  required  by  HCFA's  payment  system.  That  is,  beneficiaries  with  a  mixture  of 
working  aged  and  non- working  aged  status  in  1996  are  constrained  to  be  paid  the  standard, 
non-working  aged  amount  in  non-working  aged  months  (PE/12).  The  best  linear  fit  for  the 
working  aged  months  is 

-406/12  +  0.33  •  •  (base  PIPDCG  predicted  expenditures)/ 12. 

This  is  quite  similar  to  the  estimates  from  Model  1  where  a^^'^  and  fi^'^^  are  unconstrained. 
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Model  3  further  restricts  Model  2  by  constraining  the  additive  effect  a^^  to  be  zero 
for  the  working  aged  months.  This  is  the  pure  muhipHcative  model,  where  payment  for  the 
working  aged  is  determined  by  base  the  PIPDCG  prediction  multiplied  by  a  'working  aged 
multiplier'.  Model  3  estimates  that  this  multiplier  is  0.26,  so  the  monthly  payment  formula 
for  working  aged  months  is 

0.26  •  (  base  PIPDCG  predicted  expenditures)/! 2. 

Because  the  negative  additive  term  is  constrained  to  zero,  the  estimated  multiplier  falls  from 
0.33  to  0.26. 


6.4     Derivation  of  Unbiased  Working  Aged  Multiplier 

Model  3,  as  well  as  Model  2,  does  not  contain  an  overall  constant,  or  'intercept'  term. 
This  is  because  a^^'^  is  constrained  to  be  zero,  and  thus  the  intercept  term  drops  out  of  the 
regression  specification  equation  (6-5).  A  consequence  of  estimating  a  linear  regression 
model  without  an  intercept  term  is  that  the  estimated  regression  does  not  necessarily  'go 
through  the  means  of  the  data'.  That  is,  the  model  may  yield  a  biased  prediction,  on  average, 
for  the  actual  expenditures  of  the  working  aged.  This  can  be  seen  in  the  'predictive  ratio' 
row  at  the  bottom  of  Table  6-2.  The  predictive  ratio  is  defined  as  the  ratio  of  mean  predicted 
expenditures  to  mean  actual  expenditures.  When  the  regression  contains  an  intercept  term, 
as  Model  1  does,  the  regression  'goes  through  the  means  of  the  data',  and  the  payment  model 
is  unbiased.  The  predictive  ratio  for  Model  1  is  1.00.  But  the  predictive  ratios  for  Models 
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2  and  3  are  1.04  and  1.13,  respectively,  indicating  that  the  models  overpredict  the  average 
expenditures  of  the  working  aged  by  4  percent  and  1 3  percent,  respectively. 

It  is  desirable  that  a  payment  formula  for  the  working  aged  be  unbiased,  that  is,  that 
it  predict  expenditures  for  the  working  aged  correctly  on  average.  This  constraint  is  easily 
imposed  in  the  pure  multiplicative  model. ^  In  fact,  since  this  model  contains  only  one 
parameter,  it  can  be  derived  algebraically.  Return  to  the  specification  equation  for  Model  3 
from  Section  6.3.2  above, 

AE  =  PAY  =  PE  +  (P^^- 1 )  •  WAF  •  PE.  (6-8) 

We  want  to  impose  the  condition  that: 

mean  of  actual  expenditures  AE  =  mean  of  predicted  expenditures  PAY,  or 

mean(AE)  =  mean(PE)  +  (P^^^- 1  )mean( WAF  •  PE),  (6-9) 

which  implies  that 

(3^^^  =  [mean(AE)-mean(PE)]/[mean( WAF  •  PE)]  +  1 .  (6-10) 

Inserting  the  necessary  data, 

pWA  =  [(1199. 85  -  4052.98)/3633.94]  +  1  =  0.2149.^ 

"  It  is  also  possible  to  impose  the  "unbiasedness'  constraint  on  Model  2  by  using  the  "equality'  of  means'  condition  to 
algebraically  eliminate  the  additive  term,  then  estimate  the  multiplicative  term  using  least  squares.  But  this  is  rather 
complex,  and  in  our  judgment  any  gain  in  payment  accuracy  is  not  worth  the  added  complexity. 

'  The  means  of  AE,  PE,  and  PE*WAF  are  from  computer  output  DIAGl  19P.0UT. 
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Rounding  to  two  decimal  places,  we  have 
(3^^^  =  0.21. 

So  the  payment  formula  for  working  aged  months  with  an  unbiased  multiplier  for  working 
aged  is: 

0.21  •(  base  PIPDCG  predicted  expenditure)/12. 

During  non- working  aged  months,  the  beneficiary  would  be  paid  exactly  the  same  as  the  non- 
working  aged,  that  is,  (base  PIPDCG  predicted  expenditures)/ 12. 

Note  that  if  there  were  no  beneficiaries  with  a  mixture  of  working  aged  and  non- 
working  aged  months  (WAF=1),  then  the  formula  for  the  unbiased  working  aged  multiplier 
P^'^  (equation  (10))  reduces  to 

=  [mean(AE)-mean(PE)]/[mean(PE)]  +  1  =  [mean(AE)/mean(PE)],  (6-11) 

which  is  just  the  ratio  of  mean  actual  to  mean  predicted  expenditures  for  the  working  aged. 
With  our  data  this  is 

pWA  ^  [(1 199.85/4052.98)]  =  0.296.' 

But  this  is  not  the  correct  unbiased  factor.  It  overestimates  the  unbiased  factor  of  0.21  by 
ignoring  the  partial  year  working  aged  status  of  some  beneficiaries. 


■*  This  is  the  same  actual/predicted  factor  shown  for  overall  working  aged  in  the  descriptive  Table  6-1. 
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6.5  Working  Aged  Multiplier  for  Demographic  Model 

A  demographic  model  may  be  useful  for  predicting  the  expenditures  of  beneficiaries 
for  whom  a  full  base  year  profile  of  hospital  diagnoses  is  not  available,  namely,  newly 
eligible  Medicare  beneficiaries.  Model  (2)  of  Table  5-2  is  our  base  demographic  model, 
which  contains  age,  sex,  Medicaid  status,  and  ever  disabled  status.  It  may  be  useful  to  have 
a  working  aged  multiplier  for  this  model  for  use  in  predicting  payments  of  newly  eligible 
beneficiaries  who  are  in  working  aged  status.  To  derive  an  unbiased  multiplier  for  the 
demographic  model,  we  employ  equation  (10),  but  use  predicted  expenditures  from  the 
demographic  model  (Model  (2)  of  Table  5-2),  rather  than  the  PIPDCG  model  (Model  (4)  of 
Table  5-2).  The  result  is: 

(demographic  model)  =  [(1 199.85  -  4225.28)73803.0 1]  +  1  =  0.2045.' 

Rounding  to  two  decimal  places, 

(demographic  model)  =  0.20. 

Thus,  the  multiplier  for  the  demographic  model,  0.20,  is  nearly  the  same  as  for  the  PIPDCG 
model,  0.21. 

6.6  Rate  Cell  Presentation  and  Comparison  to  AAPCC 

Table  6-3  shows  the  rate  cell  factors  implied  by  the  working  aged  multiplier  of  0.21 
for  the  base  PIPDCG  model  excluding  short  stays.  The  reader  is  referred  to  Section  5.3.3  of 

^  The  data  are  from  computer  output  DIAGl  19R.0UT. 
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Chapter  5  for  a  discussion  of  the  rate  cell  presentation  of  the  base  PIPDCG  model.  In  Table 
6-3,  we  show  rate  cells  only  for  'never  disabled,  non-Medicaid'  beneficiaries,  i.e.,  the 
nonpoor  elderly  never  entitled  to  Medicare  by  reason  of  disability.  Few  of  the  working  aged 
are  likely  to  be  Medicaid  enrollees  or  previously  disabled;  the  vast  majority  should  be 
classified  into  the  never  disabled,  non-Medicaid  group.^  The  age  groups  younger  than  age 
65  are  not  shown  because,  of  course,  a  working  aged  beneficiary  must  be  age  65  years  or 
older.  Table  6-3  is  derived  by  applying  the  multiplier  of  0.21  to  the  base  PIPDCG  model 
excluding  diagnoses  from  short  hospital  stays  (see  Chapter  8),  which  differs  only  slightly 
from  the  base  model  including  short  stays  (Model  4  of  Table  5-2)  discussed  in  Chapter  5. 
Table  6-3  is  normalized  to  the  same  expenditure  mean  as  Table  5-3.  that  is,  to  the  mean  of 
$5,186  for  the  PIPDCG  model  development  sample'  (i.e.,  1 .00  in  Table  6-3  implied  a  mean 
predicted  expenditure  of  $5, 1 86,  which  is  the  PIPDCG  model  development  sample  average). 
Therefore,  the  risk  factors  in  Table  6-3  can  be  compared  to  the  factors  in  Table  5-3,  and  to 
the  AAPCC  working  aged  factors  in  Table  5-4,  subject  to  the  caveats  noted  in  Section  5.3.3. 

As  shown  by  Table  6-3,  the  working  aged  have  much  lower  relative  risk  factors  than 
the  non-working  aged.  This  is  a  direct  result  of  the  multiplier  of  0.21 .  For  example,  a  65-69 
year  old  female  who  was  not  hospitalized  in  the  prior  year  has  a  factor  of  only  9  percent  of 
the  average  beneficiary's  factor.  This  compares  to  a  factor  of  0.45  (45%)  if  she  was  not  in 


^  However,  if  a  working  aged  beneficiary  is  in  Medicaid  or  ever  disabled  status,  those  factors  are  used  to  compute  his  or 
her  base  PIPDCG  model  factor,  and  thus  affect  the  final  risk  adjustment  factor.  We  have  not  shown  rate  cells  for  the 
additional  groups  in  Table  6-3  for  simplicity  since  they  should  rarely  occur  among  the  working  aged. 

^  Not  to  the  mean  expenditure  ($1,200)  of  the  separate  subsample  of  working  aged  beneficiaries. 
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working  aged  status  (Table  5-3).  This  is  also  much  lower  than  the  current  AAPCC  factor, 
which  is  0.35  for  Part  A  and  0.40  for  Part  B  (see  Table  5-4).  Only  if  the  working  aged 
beneficiary  has  a  base  year  hospitalization  with  a  diagnosis  predictive  of  much  higher  future 
costs  does  his  or  her  factor  approach  the  average.  For  example,  if  the  68  year  old  woman 
was  hospitalized  in  the  previous  year  with  a  principal  diagnosis  of  'metastatic  cancer',  which 
places  her  in  PIPDCG  26,  she  would  have  a  relative  risk  factor  of  0.09  +  0.90  =  0.99,  which 
is  nearly  average.  These  relatively  low  risk  factors  seem  appropriate  given  that  Medicare  is 
the  secondary  payer  for  working  aged  beneficiaries. 

6.7     Recommendations  on  the  Working  Aged  Factor 

We  recommend  that  HCFA  include  an  adjustment  for  working  aged  status  in  its 
capitation  payment  model.  The  working  aged  are  much  less  expensive  to  Medicare  than  the 
non-working  aged  because,  by  law,  their  private  group  health  insurance  is  the  primary  payer 
for  their  medical  care.  These  lower  Medicare-covered  expenses  should  be  reflected  in 
Medicare  payments  to  capitated  organizations  who  enroll  Medicare  beneficiaries  in  working 
aged  status. 

Currently,  only  fee-for-service  data  are  available  to  estimate  the  working  aged  factor. 
These  data  may  imperfectly  reflect  the  HMO  benefit  design  and  copayments  experienced  by 
the  working  aged  enrolled  in  private  and  Medicare  HMOs.  Nevertheless,  estimating  an 
adjustment  using  fee-for-service  data  moves  in  the  right  direction,  and  is  much  better  than 
no  adjustment  at  all. 
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Medicare  expenditures  for  the  working  aged  are  correlated  with  the  same  factors  that 
predict  expenditures  for  the  non-working  aged,  namely,  age,  sex,  and  hospital  diagnoses. 
Thus,  an  approach  that  adjusts  downward  payments  predicted  by  the  base  PIPDCG  model 
is  reasonable.  We  believe  a  simple,  unbiased  multiplicative  adjustment  is  preferable. 

We  estimate  this  unbiased  multiplier  to  be  0.21 .  For  months  in  which  a  beneficiary 
is  in  working  aged  status,  standardized  Medicare  payments  to  an  HMO  on  behalf  of  this 
beneficiary  can  be  represented  as 

0.21  •  (base  annualized  PIPDCG  predicted  expenditure)/ 12. 

For  example,  the  annualized  expenditures  predicted  by  the  base  PIPDCG  model  excluding 
short  stays  for  a  69  year  old  woman  with  private  group  health  insurance  and  no  base  year 
hospitalizations  (and  non-Medicaid,  non-ever  disabled)  are  $2,310  in  1996  (Table  8-6).  An 
HMO  enrolling  her  would  be  paid  $40.43  per  working  aged  month  by  Medicare.  In  non- 
working  aged  months,  beneficiaries  are  paid  the  same  amount  as  the  non-working  aged, 
namely, 

(base  annualized  PIPDCG  predicted  expenditure)/ 12.* 
For  the  woman  in  our  example,  this  would  amount  to  $192.50. 


Further  work  could  explore  differentiating  the  multiplier  by  age  and  sex.  Preliminan,'  models  we  estimated  indicated 
that  sex  effects  are  small,  but  that  the  multiplier  is  greater  for  ages  75  and  over  than  for  ages  65-74.  However,  it  is  not 
clear  how  much  accuracy  in  HMO  payment  is  improved  by  subdividing  the  multiplier  using  fee-for-service  data. 
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Table  6-2 

Second  Stage  Working  Aged  (WA)  Regressions 


Model   1    2    3  

Add/Mult  Eff  for 

WA/non-WA  Add/Mult  Eff  for  Mult  Eff  for  WA 

Months  WA  Months  Months 


Number  of  Observations ' 

15,461 

15,461 

15,461 

R-Squared 

0.031251 

— 

— 

Dependent  Variable  Mean' 

1,200 

-2,853 

-2,853 

Root  Mean  Squared  Error 

6,480 

6,488 

6,491 

Model  Parameters 

4 

2 

1 

ni AP.  1 1  or  ni  it 

ni  An  1 1  Qxi  ni  it 

Variable 

beta 

t-ratio 

beta 

t-ratio 

beta  t-ratio 

Intercept 

792 

2.12 

Working  aged  fraction  (WAF) 

-1,240 

-3.08 

-406 

-3.87 

PIPDCG  Score- 

0.63 

8.63 

WAF*(PIPDCG  Score) 

-0.28 

-3.52 

-0.67 

-30.67 

-0.74  -62.81 

Implied  estimates  of:' 

-448 

-406 

0 

792 

0 

0 

pWA 

0.35 

0.33 

0.26 

pNWA 

0.63 

1.00 

1.00 

Predictive  Ratio'* 

1.00 

1.04 

1.13 

NOTES: 

'  In  Models  2  and  3,  the  dependent  variable  is  actual  expenditures  minus  predicted  expenditures; 
thus  the  mean  of  the  dependent  variable  is  negative. 

Predicted  expenditures  are  from  the  base  PIPDCG  model  with  short-stays  excluded,  from  Table  8-6 
(computer  output  D1AG123C.OU2). 

Calculated  from  the  regression  coefficients  according  lo  the  model  specifications  in  the  text. 
In  Models  2  and  3,  a^^"*  and  p^^'*  are  constrained  to  be  0  and  1,  respectively;  in  Model  3,  in  addition, 
a     is  constrained  to  be  0. 
''  Ratio  of  mean  expenditures  for  the  working  aged  predicted  by  the  regression  to  mean  actual 
expenditures. 

SOURCE:  Health  Economics  Research,  Inc.  analysis  of  1995  and  1996  Medicare  data. 
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Table  6-3 


Rate  Cell  Factors  for  Working  Aged  in  the  Base  PIPDCG  Model 
(Short  Stays  Excluded)* 


Never  Disabled, 
Non-Medicaid 


I.  Demographic  Factor  (one  per  person) 

MALE 


FEMALE 


65-69 

0.1  1 

70-74 

0.15 

75-79 

0.19 

80-84 

0.22 

85-89 

0.26 

90-94 

0.28 

95+ 

0.28 

65-69 

0.09 

70-74 

0.12 

75-79 

0.15 

80-84 

0.19 

85-89 

0.23 

90-94 

0.24 

95+ 

0.23 

II.  PIPDCG  Factor  (one  per  person  ~  add  to  demographic  factor) 


PIPDCGs  4 

0.00 

5 

0.08 

6 

0.09 

7 

0.14 

8 

0.17 

9 

0.19 

10 

0.24 

11 

0.26 

12 

0.34 

14 

0.41 

16 

0.50 

18 

0.55 

20 

0.70 

23 

0.79 

26 

0.90 

29 

1.07 

*  Regression  model  from  Table  8-6  Preliminar>',  subject  to  actuarial  smoothing  ot'coetTicients 
NOTES: 

Relati\e  Risk  Score  denominator  Overall  Sample  Mean,  $5,186 

Ever-disabled  score  for  male  and  female  90-94,  95-i-  was  set  to  values  for  age  85-89 

Computer  Output  D1AG123C  0U2 

SOURCE  Health  Economics  Research.  Inc  analysis  of  1995  and  1996  Medicare  data 
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Institutional  Status 


Institutional  status  is  one  of  the  demographic  factors  that  Medicare  currently  uses  to 
risk  adjust  capitation  payments  through  the  Adjusted  Aveiage  Per  Capita  Cost  (AAPCC) 
methodology.  Institutional  status  refers  to  Medicare  beneficiaries  who  are  under  care  or 
custody  in  institutions  such  as  nursing  homes.  For  each  prior  month  in  a  certified  institution, 
a  beneficiary  is  paid  at  the  higher  "institution  rate  cell"  amount  the  following  month. 
Although  institutionalized  beneficiaries  were  included  in  the  sample  used  to  estimate 
Chapter  5's  payment  models,  it  is  not  possible  to  identify  them  from  Medicare  enrollment 
files.  If  the  Medicare  expenditures  of  institutionalized  beneficiaries  are  not  captured  by  a 
payment  model's  risk  factors,  predicted  expenditures  will  not  equal  actual  expenditures  for 
the  institutionalized.  In  this  chapter,  we  examine  how  well  the  base  payment  model 
(Model  4  in  Table  5-2)  predicts  Medicare  expenditures  for  the  institutionalized.  Also,  we 
present  estimates  of  the  effect  of  institutionalization  on  Medicare  expenditures  from  a  survey 
of  beneficiaries  that  identifies  the  institutionalized. 

The  next  section  of  this  chapter  reviews  the  institutional  payment  factor  and  provides 
background  on  HCFA's  current  policy.  The  second  section  describes  the  data  used  to 
analyze  the  separate  effect  of  institutional  status  on  Medicare  expenditures.  The  third  section 
discusses  how  well  the  base  PIPDCG  model  predicts  expenditures  for  the  institutionalized. 
The  fourth  section  describes  the  analytic  model(s)  used  to  analyze  the  effect  of  institutional 
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Chapter  7  Institutional  Status 

status  on  Medicare  expenditures.  The  fifth  section  discusses  the  results  of  the  analysis  and 
the  sixth  section  summarizes  salient  findings  and  issues. 

7.1     Background  on  the  AAPCC  Institutional  Status  Payment  Factor 

Using  self-reported  data  from  the  Current  Medicare  Survey  (CMS)  for  the  years  1974 
through  1976,  Kunkel  and  Powell  (1981)  derived  the  original  set  of  official  AAPCC  payment 
(cost)  factors.  The  1999  AAPCC  institutional  cost  factors  for  the  aged  are  shown  in  Table 
5-4.  These  factors  are  generally  thought  to  overstate  the  extra  costs  associated  with 
institutionalization.  Both  Manton  and  Stallard  (1992)  and  an  internal  HCFA  analysis  cited 
in  GAO  (1998)  estimated  substantially  lower  factors.  But,  for  various  reasons  including  lack 
of  data,  Kunbel  and  Powell's  original  factors  have  not  been  greatly  revised  since  their 
inception. 

Whitmore,  et  al.  (1989)  summarized  several  criticisms  of  the  AAPCC  institutional 
payment  factor: 

Institutionalization  has  not  been  defined  in  a  standardized  manner,  and  it 
is  hard  to  measure  reliably. 

•    Significant  variations  exist  in  long  term  care  availability,  leading  to 
different  levels  of  morbidity  being  associated  with  institutionalizafion. 

Patient  institutionalization  is  subject  to  provider  practice  variation  and 
possibly  to  provider  manipulation. 

Disability  and  functional  limitation  may  adequately  reflect  the  high  cost 
factors  currently  associated  with  the  institutional  classification,  thus 
making  the  classificafion  unnecessary.  (Whitmore,  et  al.,  1989,  p.  77) 
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These  criticisms  still  hold,  at  least  to  some  degree.  With  regard  to  the  first,  HCFA 
recently  issued  a  directive  that  clarified  the  definition  of  an  institution  and  episode  duration 
in  order  to  qualify  for  an  institutional  status  payment  adjustment.'  But  concerns  about 
definition  and  reporting  still  exist  (GAO,  1998).  While  the  general  availability  of  long-term 
care  institutions  has  probably  increased  during  the  past  ten  years,  there  are  still  geographic 
areas  (most  likely  rural)  where  availability  is  more  limited  than  elsewhere.  Patient 
institutionalization  is  still  subject  to  provider  practice  variation.  Provider  manipulation 
remains  an  on-going  public  policy  concern.  A  recent  U.S.  General  Accounting  Office  report 
(GAO,  1 998)  expressed  several  concerns  about  provider  manipulation.  For  instance,  the 
GAO  noted  that  individual  physicians  affiliated  with  one  HMO  did  not  respond  to  a  request 
by  their  HMO's  management  to  correct  reports  on  the  institutional  status  of  the  HMO's 
Medicare  enrollees,  leading  to  a  substantial  overreporting  of  institutional  status.  Another 
aspect  of  institutional  status  that  could  be  the  target  of  provider  manipulation  is  the  type  of 
facility  in  which  Medicare  beneficiaries  are  domiciled.  While  HCFA's  1997  Operational 
Letter  might  have  clarified  the  definition  of  an  institution,  the  GAO  still  has  concerns  that 
there  are  instances  in  which  it  is  inherently  ambiguous  as  to  whether  a  facility  qualifies  as 
an  institution. 

HCFA's  Operational  Policy  Letter  dated  July  24,  1997  (reproduced  as  Appendix  7-B 
of  this  chapter)  specifies  the  criteria  by  which  an  HMO  can  receive  an  institutional  payment 
adjustment  for  a  Medicare  enroUee.  A  Medicare  enroUee  must  have  been  a  resident  of  a 

'  Operational  Policy  Letter  #54  (July  24,  1997). 
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certified  institution(s)  for  the  last  day  of  the  month  prior  to  the  month  for  which  the  higher 
institutional  rate  is  paid,  and  for  the  29  prior  consecutive  days.  This  qualifying  period  of 
residency,  rather  than  the  calendar  month,  must  be  satisfied  for  each  month  that  the  enrolling 
health  maintenance  organization  or  competitive  medical  plan  (HMO/CMP)  is  paid  at  the 
higher  institutional  rate.  Certified  institutions  under  HCFA's  definition  include  the 
following  types: 

skilled  nursing  facilities  (SNF)  or  units  (SNUs); 

•  nursing  facilities  (NF); 

•  intermediate  care  facilities  for  the  mentally  retarded  (ICF/MR)  ; 
psychiatric  hospitals  or  units; 

•  rehabilitation  hospitals  or  units; 

•  long-term  care  hospitals;  and 
swing  beds  in  general  hospitals. 

7.2  Data 

Institutional  status  is  not  available  in  HCFA's  enrollment  or  claims  files;'  rather,  it 
is  reported  by  HMOs  to  HCFA.  Additionally,  there  are  no  "institutional  status"  reporting 
requirements  for  FFS  beneficiaries.  Thus,  it  is  impossible  to  estimate  the  effect  of 
institutional  status  on  Medicare  expenditures  using  claims  data  from  the  5%  beneficiary 
Standard  Analytical  File  (SAF).  Instead,  several  years  of  the  Medicare  Current  Beneficiary 
Survey  (MCBS),  a  population-based  panel  survey  of  about  12,000  Medicare  beneficiaries  per 

We  extensi\  ely  explored  using  place  of  service  indicators  and  CPT  nursing  home  codes  on  Part  B  Medicare  claims 
to  define  institutional  status  for  our  1995/1996  claims/enrollment  file.  But  we  concluded  that  assignment  of 
institutional  status  using  this  method  was  not  sufficiently  accurate  (see  Appendix  7-A). 
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year,  were  used  to  estimate  the  association  of  institutional  status  with  Medicare  expenditures. 
Since  the  MCBS  sample  is  much  smaller  than  the  1995/1996  5%  SAF  described  in 
Chapter  2,  it  was  used  only  to  analyze  the  institutional  factor. 

Data  from  Rounds  1,  4,  7,  and  10  of  the  MCBS  were  used,  which  include 
information,  respectively,  for  1991,  1992,  1993,  and  1994.  Annual  Medicare  expenditures, 
age,  sex,  and  Medicaid  enrollment  were  obtained  from  the  MCBS  analytic  files  created  for 
a  previous  Health  Economics  Research,  Inc.  (HER)  project  for  HCFA  (Pope,  et  al.,  1998b). 
The  sample  selection  criteria  and  Medicare  expenditure  definition  were  identical  to  those 
employed  in  our  previous  large-sample  claims  analysis  (Ellis  et  al.,  1996),  and  thus  very 
similar  to  those  used  in  this  project,  as  described  in  Chapter  2.  The  Medicaid  indicator  on 
the  MCBS  file  is  defined  as  one  or  more  months  of  Medicaid  eligibility  (buy-in)  in  the  base 
year.  MCBS  years  were  paired  for  analysis  of  prospective  risk  adjustment.  That  is,  1992 
expenditures  were  predicted  by  1991  beneficiary  characteristics,  1993  expenditures  were 
explained  by  1992  characteristics,  and  1994  expenditures  were  explained  by  1993 
characteristics.  So  three  years  of  expenditures  -  1992,  1993,  and  1994  -  were  explained  by 
prior  (base)  year  characteristics. 

Medicare  expenditures  in  our  MCBS  analysis  are  not  completely  comparable  to  the 
expenditure  definition  used  in  our  5%  sample  analysis.  MCBS  Medicare  expenditures 
include  both  Indirect  Medical  Education  (IME)  and  hospice  care  payments,  while  these  two 
types  of  payments  are  excluded  from  our  5%  sample  analysis.  IME  payments  can  not  be 
easily  removed  from  MCBS  data.  Hospice  payments  account  for  a  very  small  portion  of  total 
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payment,  so  we  did  not  remove  them.  In  sum,  in  our  MCBS  analysis,  we  analyze  total 
Medicare  payments. 

For  this  project,  we  added  several  new  demographic  variables  to  our  previously 
created  MCBS  files,  including  working  aged,  ever-disabled,  and  prediction-year  institutional 
statuses.  Information  about  working  aged  and  ever  disabled  was  obtained  for  each  person 
from  the  Medicare  enrollment  file  using  the  crosswalk  of  MCBS  BASEID  and  HICNO. 
Working  aged  is  defined  as  the  number  of  months  with  employer-based  group  insurance  in 
the  prediction  year,  and  was  created  for  each  of  1992,  1993,  and  1994.  For  the  same  reasons 
as  in  the  5%  sample  analysis,  the  working  aged  are  excluded  from  the  MCBS  analysis.  As 
a  result,  107  working  aged  beneficiaries  were  excluded  from  the  MCBS  study  sample, 
including  25  in  1992,  45  in  1993,  and  37  in  1994.  Ever  disabled  status  was  created  as  of 
January  1  of  each  prediction  year. 

Institutional  status  was  created  from  facility  event  records  (RIC  FAE)  and  institution 
event  records  (RIC  lUE)  from  the  Cost  and  Use  files  of  the  MCBS  for  1992  to  1994.  RIC 
FAE  files  contain  all  the  facility  stays  for  each  respondent  reported  during  a  Facility 
interview.  RIC  lUE  files  contain  short-term  facility  stays  that  were  reported  either  during 
a  "community  interview"  or  created  through  Medicare  claims  data.  They  are  primarily  SNF 
stays. 

The  Cost  and  Use  files  of  the  MCBS  contain  selected  utilization  information, 
including  institutional  stays,  for  attriters.  Attriters  are  individuals  that  died  or  otherwise 
declined  to  further  participate  in  the  MCBS  survey  prior  to  being  interviewed  during  the  final 
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"round"  in  the  prediction  year.  There  were  1,888  attriters  between  1991  and  1992,  1,274 
attriters  between  1992  and  1993,  and  1,249  attriters  between  1993  and  1994.  Our  analysis 
of  institutional  status  for  the  attriters,  as  well  as  for  continuing  respondents,  indicates  that  the 
institutional  status  variables  are  appropriately  coded.  The  number  of  attriters  that  were 
institutionalized,  during  the  prediction  year,  was  not  unduly  high  or  low. 

The  rates  of  institutionalization  in  the  MCBS  are  5.7  percent  in  1992,  6.7  percent  in 
1993,  and  5.8  percent  in  1994,  with  a  three-year  average  of  6.0  percent.^  Overall  MCBS 
sample  sizes  are  10,893  in  1992,  10,532  in  1993  and  10,910  in  1994.  To  increase  the 
sample  size  for  the  analysis,  we  pooled  three  years  of  data  rather  than  analyze  each  year 
separately. 

7.3     Actual  Expenditures  Compared  to  Expenditures  Predicted  by  the 
Base  PIPDCG  Model 

Institutional  status  is  currently  used  in  the  AAPCC  methodology  as  a  concurrent 
monthly  risk  adjuster.  For  each  prior  month  in  a  certified  institution,  a  beneficiary  is  paid 
at  the  higher  institution  rate  cell  amount  the  following  month.  For  our  analysis,  we  also 
defined  institutional  status  concurrently,  as  the  fraction  of  the  prediction  year 
institutionalized;  that  is,  the  number  of  institutional  months  in  the  prediction  year  divided  by 


The  rates  are  weighted  by  sampling  weights. 
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the  number  of  Medicare  eligible  months/  Institutional  months  are  defined  according  to  the 
1997  HCFA  Operational  Policy  Letter. 

The  effect  of  institutional  status  is  estimated  using  the  pooled  MCBS  data.  A 
predicted  expenditure  for  each  individual  from  the  base  PIPDCG  model  (Model  (4)  from 
Table  5-2)  is  used  in  our  analysis.  It  is  based  on  age;  sex;  interactions  of  Medicaid  status 
with  age  and  sex;  interactions  of  ever  disabled  status  with  age  and  sex;  and  principal  hospital 
diagnoses.  The  Medicaid  variable  used  in  this  section  is  defined  as  one  or  more  months  of 
Part  B  Medicaid  buy-in  in  the  base  year.  Both  actual  Medicare  expenditures  and  predicted 
expenditures  from  the  MCBS  sample  are  normalized  to  have  the  same  mean  payment  as  the 
1 996  Medicare  expenditures  from  our  claims/enrollment  file,  $5, 1 86.  Hence,  dollar  amounts 
can  be  compared  directly  between  the  1992-1994  MCBS  analysis  reported  in  this  section, 
and  the  analyses  of  the  1995/1996  5%  sample  file  described  elsewhere  in  this  report. 

Table  7-1  compares  mean  actual  expenditures  and  mean  expenditures  predicted  by 
the  base  PIPDCG  model  for  MCBS  sample  subgroups.  As  expected,  predictive  ratios  (mean 
predicted  divided  by  mean  actual  expenditures)  for  the  overall  sample,  age  and  sex 
subgroups,  and  Medicaid  status  are  close  to  1 .0.  Concurrent  institutionalization  is  associated 
with  substantially  higher  actual  Medicare  expenditures  than  those  of  the  average  beneficiary 
($8,570  versus  $5,186).  But  the  base  PIPDCG  model  predicts  average  expenditures  for  the 


Since  our  expenditure  variable  is  measured  annually,  and  is  not  tracked  by  month,  our  institutional  months  variable 
is  correlated  with  expenditures  throughout  the  year,  not  just  in  the  months  during  institutionalization.  This  is 
particularly  relevant  for  the  post-acute  care  population.  For  example,  if  a  beneficiary  is  hospitalized  and  then  has  a 
SNF  stay  during  a  calendar  year,  our  institutional  variable  will  reflect  the  acute  hospital  costs  in  addition  to  any 
elevated  expenditures  during  or  after  institutionalization.  Our  annual-expenditure  estimate  of  the  institutional  factor 
is  thus  biased  upwards  relative  to  an  estimate  based  on  monthly  expenditure  data. 
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institutionalized  very  accurately,  almost  exactly  in  this  sample.  Hence,  an  additional 
payment  adjustment  for  the  institutionalized  as  a  group  is  unnecessary.  The  base  PIPDCG 
model  predicts  their  average  expenses  accurately  without  such  an  adjustment. 

Certified  institutions  under  HCFA's  definition  (Appendix  7-B)  include  both  post- 
acute  and  long-term  care  facilities.  Post-acute  care  facilities  include  Skilled  Nursing 
Facilities  (SNFs).  Long-term  care  facilities  include  nursing  homes,  mental  health  facilities, 
and  Intermediate  Care  Facilities  for  the  Mentally  Retarded  (ICF/MRs).  Three  quarters  of  the 
institutionalized  are  in  nursing  homes.  Half  of  the  remainder  are  in  SNFs  or  the  SNF/nursing 
home  combination.  About  seven  percent  are  in  ICF/MRs,  and  three  percent  are  in  mental 
health  facilities. 

Not  surprisingly,  mean  actual  Medicare  expenditures  (payments)  for  beneficiaries  that 
have  been  admitted  to  post-acute  care  facilities  are  far  greater  than  those  admitted  to  long- 
term  care  facilities.  For  example,  beneficiaries  in  SNFs  are  the  most  expensive  group,  with 
mean  expenditures  of  $46,159,  while  nursing  home  residents  have  an  average  Medicare 
payment  of  only  $6,371 .  The  base  PIPDCG  model  greatly  under-predicts  the  expenditures 
of  people  in  post-acute  care  facilities.  The  predictive  ratio  is  only  0.16  for  SNFs  and  0.31 
for  SNF/nursing  home.  It  is  virtually  impossible  for  a  prospective  risk  adjustment  model  to 
accurately  predict  individuals'  acute-care  costs,  which  are  mostly  random.  Conversely,  the 
base  PIPDCG  model  overpredicts  expenses  for  the  three-quarters  of  the  institutionalized  in 
nursing  homes,  by  38  percent  on  average.  An  institutional  status  adjustment  to  the  PIPDCG 
model  for  nursing  home  residents  alone  would  be  negative. 
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About  half  of  the  institutionahzed  were  enrolled  in  Medicaid  in  the  prior  (base)  year, 
a  much  greater  proportion  of  Medicaid  enrollment  than  the  1 5  percent  among  the  entire 
Medicare  population  who  are  dual  eligible.  The  Medicaid  institutionalized  have  only  slightly 
higher  expenses  (less  than  seven  percent  higher)  than  the  Medicaid  population  as  a  whole. 
Thus,  unlike  the  general  Medicare  population,  institutionalization  is  associated  with  only 
slightly  elevated  expenses  in  the  Medicaid  population.  Predicted  expenditures,  however,  are 
substantially  higher  for  the  Medicaid  institutionalized,  resulting  in  an  overprediction  of  20 
percent.  Actual  expenses  may  be  lower  than  predicted  expenses  because  of  substitution  of 
Medicaid-reimbursed  long  term  care  for  Medicare  services  or  lower  intensity  of  services  for 
frail  elderly.  Actual  expenditures  are  greater  for  the  institutionalized  who  were  not  Medicaid 
enrolled,  and  these  expenditures  are  underpredicted  1 8  percent  by  the  base  PIPDCG  model. 
The  non-Medicaid  institutionalized  are  more  likely  to  be  in  post-acute  care,  or  in  the  early, 
more  acutely-ill  phase  of  nursing  home  residence,  before  they  have  'spent  down'  to  become 
eligible  for  Medicaid.  Overall,  the  overprediction  for  dual  eligibles  just  balances  the 
underprediction  for  non-duals  so  that  the  model  predicts  accurately  for  the  institutionalized 
as  a  whole. 

Mean  months  institutionalized  per  year  differentiates  post-acute  and  long-term  care 
facilities  (Table  7-2).  Individuals  in  SNFs  average  only  1 .32  institutional  months  per  year, 
while  beneficiaries  in  nursing  homes  average  10.28  institutional  months.  Persons  with 
mixed  SNF  and  nursing  home  stays  are  intermediate,  averaging  6.60  institutionalized 
months. 
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7.4     Institutional  Status  Payment  Models 

The  preferred  payment  model  developed  in  Chapter  5  accurately  predicts  Medicare 
expenditures  for  the  institutionalized  as  a  whole  even  though  an  institutional  payment  factor 
was  not  included  in  the  model.  However,  as  shown  in  Table  7-1,  for  some  institutionalized 
sub-populations  such  as  beneficiaries  receiving  post-acute  care  in  SNFs  and  non-Medicaid 
eligibles.  the  base  model  underpredicts  expenditures  substantially.  We  investigate  regression 
models  containing  an  explicit  institutional  payment  factor  to  determine  if  the  "fit"  for 
institutional  subpopulations  can  be  improved. 

The  principles  used  to  construct  payment  models  for  the  working  aged  (see 
Chapter  6)  were  also  used  to  develop  payment  models  for  the  institutionalized.  Both  are 
'second  stage'  models  where  the  effect  of  working  aged  or  institutionalization  is  estimated 
relative  to  the  'first  state'  prediction  from  the  base  PIPDCG  model.  An  important  difference 
between  the  two  types  of  payment  models  is  that  the  working  aged  were  not  included  in  the 
PIPDCG  model  development  sample  whereas  the  institutionalized  were.  Our  models  for  the 
institutionalized,  then,  are  estimated  on  the  entire  MCBS  sample,  not  just  the  sample  of  those 
who  were  institutionalized  during  the  year.  The  institutional  models  imply  changes  in 
payment  for  the  non-institutionalized. 

Following  the  development  in  Chapter  6,  but  replacing  'working  aged'  with 
'institutionalized',  annualized  Medicare  payments  for  total  months  when  the  beneficiary  is 
institutionalized  are: 


MP'  =  INSTF-(a'  +  p'  ■  PE) 


(7-1) 
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and  annualized  Medicare  payments  for  total  months  when  the  beneficiary  is  not 
institutionalized  are: 


where  MP  is  Medicare  capitation  payments,  the  T  and  'NI'  superscripts  indicate 
institutionalized  and  non-institutionalized  months,  respectively,  INSTF  is  the  fraction  of 
eligible  prediction-year  months  institutionalized,  PE  is  'first  stage'  predicted  expenditures, 
and  a  is  the  additive  effect  and  p  is  the  multiplier  effect  relative  to  first  stage  predictions. 
Combining  the  two  equations  and  using  the  resulting  total  annualized  payments  to  predict 
actual  annualized  Medicare  expenditures  (AE),  the  general  regression  specification  is  ('e'  is 
an  error  term): 


Note  that  this  specification  has  a  constant  term,  a"^',  so  it  will  be  unbiased  for  the  overall 
mean.  Using  a  similar  rationale  for  the  variations  to  the  basic  working  aged  specification  in 
Chapter  6,  variations  of  Equation  7-3  are  also  estimated. 

7.5  Results 

We  now  turn  to  the  impact  of  adding  institutional  status  to  the  risk  adjustment 
regression  models.  Age,  sex,  and  Medicaid  status  are  included  in  the  second  stage 
regressions  so  that  predictions  remain  unbiased  by  these  groups.  We  explore  both  additive 


MP"'  ^  {\- INSTF)  ■(. 


a"  +p"'  -PE) 


(7-2) 


AE  =  a'"  +{a'  -  a"")- INSTF  +  p""  ■  PE  +  {p'  -  p"' )  ■  INSTF  PE  +  e 


(7-3) 
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and  multiplicative  tlinctional  forms  for  the  institutional  status  adjustment.  An  additive 
adjustment  does  not  vary  with  the  PIPDCG  score,  whereas  a  multiplicative  form  does.  An 
additive  adjustment  is  estimated  by  inserting  a  variable  for  fraction  of  months  in  institutional 
status  into  the  regression.  A  multiplicative  adjustment  is  estimated  by  interacting  the 
institutional  fraction  variable  with  the  PIPDCG  score  (first  stage  PIPDCG  prediction).  We 
also  allow  for  interactions  between  institutional  status  and  Medicaid  status.  Because  of 
limited  sample  sizes,  all  models  we  estimated  employ  a  single  institutional  indicator, 
incorporating  all  facility  types. ^ 

7.5.1  Demographic  Models 

The  second-stage  regression  models  are  presented  in  Table  7-3.  Model  (1)  is  the  first 
demographic  model,  including  age,  sex.  Medicaid  status,  and  institutional  status,  without  a 
Medicaid/institutional  interaction.  Medicare  payments  for  Medicaid  dual  eligibles  and  the 
institutionalized  are  each  estimated  to  be  about  $2,000  higher,  or  about  $3,874  higher  for 
someone  both  Medicaid  enrolled  and  institutionalized.  Model  (2),  which  adds  the  interaction 
of  Medicaid  and  institutional  status,  shows  how  misleading  the  Model  (1)  estimates  are. 
Model  (2)  allows  the  effect  of  institutional  status  to  vary  between  Medicaid  and  non- 
Medicaid  populations.  Predicted  payments  for  the  non-Medicaid  institutionalized  in  Model 


We  estimated  all  models  using  weighted  least  squares  (WLS).  Ideally,  we  would  use  a  variance  components 
estimation  to  correct  for  the  longitudinal  nature  of  the  MCBS  sample.  However,  this  estimator  is  rather  cumbersome 
to  work  with  for  the  large  number  of  exploratory  models  we  estimate.  Our  previous  MCBS  analysis  (Pope  et  al., 
1998)  shows  that  the  variance  component  estimates  are  similar  to  WLS  except  that,  as  expected,  significance  levels 
are  somewhat  reduced. 
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(2)  are  more  than  double  those  predicted  by  Model  (1),  while  predicted  payments  for  the 
Medicaid  institutionalized  are  nearly  halved.  Predicted  expenses  for  Medicaid  non- 
institutionalized  rise  by  nearly  $600.  Without  an  interaction  term,  Model  (1)  grossly 
underpredicts  the  separate  effects  of  Medicaid  and  institutionalization,  while  grossly 
overpredicting  expenditures  of  the  Medicaid  institutionalized.  In  analyzing  the 
institutionalized,  it  is  important  to  separate  Medicaid  eligibles  from  non-Medicaid  eligibles. 

As  revealed  in  Model  (2),  the  non-Medicaid  institutionalized  are  more  expensive  than 
dual  eligibles  in  institutions.  This  is  probably  because  they  are  in  post-acute  care,  or  are  in 
an  earlier,  more  acute  or  episodic  phase  of  their  long-term  care  tenure,  before  they  have  spent 
down  to  Medicaid  status.  Predicted  payments  of  the  Medicaid  institutionalized  are 
somewhat  lower  that  those  of  the  non-institutionalized  Medicaid.  In  other  words, 
institutionalized  dual  eligibles  appear  to  have  slightly  lower  average  Medicare  expenditures 
than  dual  eligibles  living  in  the  community.  This  may  be  because  nursing  home  care  is 
substituting  for  Medicare-covered  acute  care  services  (e.g.,  hospital  care)  for  the 
institutionalized  dual  eligibles. 

7.5.2  Second-Stage  PIPDCG  Models 

In  Models  (3)  to  (9),  we  include  the  PIPDCG  score.  Various  models  include  or 
exclude  interactive  Medicaid/institutional  effects.  The  PIPDCG  score  includes  a  Medicaid 
effect  since  Medicaid  status  is  one  of  the  payment  factors  in  the  first-stage  regression.  This 
is  why  the  separate  Medicaid  variable  is  statistically  insignificant  in  models  (3)-(9). 
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A  single  additive  factor  for  institutional  status  is  used  in  Model  (3).  Controlling  for 
prior  year  principal  hospital  diagnoses,  institutional  status  is  associated  with  $793  higher 
Medicare  payments.  Model  (4)  adds  the  interact'on  of  Medicaid  and  institutional  status  to 
Model  (3)  with  the  result  that  institutionalized  are  associated  with  $2,560  higher  Medicare 
payments.  Off-setting  this  to  some  extent,  of  course,  is  the  large  negative  coefficient  on  the 
interaction  of  institutional  status  with  Medicaid  status. 

Models  (5)  through  (7)  include  both  the  additive  and  multiplicative  effects  of 
institutional  status,  with  and  without  Medicaid  interactions.  Model  (5)  does  not  include 
interactions  of  institutional  status  with  Medicaid  status.  The  coefficient  of  $5,003  for  the 
additive  institutional  factor  is  partially  offset  by  the  reduced  multiplier  associated  with 
institutional  status,  which  is  0.40  (0.92-0.52).  Mean  predicted  expenditures  for  the 
institutionalized,  from  the  PIPDCG  base  model,  are  $8,534  (Table  7-1).  Thus,  the  net  effect 
of  institutionalization  on  Medicare  expenditures  for  an  institutionalized  person  with  mean 
predicted  expenditures  is  approximately  $565  (=5003  -  (0.52  x  8534)). 

Model  (6)  adds  to  Model  (5)  a  multiplicative  interaction  of  institutional  and  Medicaid 
statuses  with  the  PIPDCG  score.  This  shows  that  the  multiplier  to  the  first  stage  PIPDCG 
prediction  is  greater  for  the  non-Medicaid  than  the  Medicaid  institutionalized.  Model  (7)  is 
the  full  model,  including  additive  and  multiplicative  institutional  effects  and  their 
interactions  with  Medicaid  status.  It  shows  a  large,  positive  additive  institutional  effect 
($6,363)  coupled  with  a  net  multiplier  (0.92  -  0.52  =  0.40)  for  the  institutionalized  that  is 
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well  below  1 .00.  Medicaid  status  cuts  the  additive  effect  of  institutionalization  more  than 
in  half,  but  has  little  impact  on  the  multiplier. 

Model  (8)  is  an  institutional  multiplier  only  model.  No  additive  effects  or  Medicaid 
interactions  are  included.  The  coefficient  (-0.08)  for  the  multiplier  is  only  marginally 
statistically  significant  at  the  10  percent  level.  Additionally,  the  absolute  magnitude  of  the 
multiplier  is  close  to  zero.  In  other  words,  the  second  stage  net  multiplier  for  the 
institutionalized  is  close  to  the  second-stage  multiplier  for  the  non-institutionalized,  i.e.,  there 
is  little  institutional  effect.  Model  (9)  allows  the  single  institutional  multiplier  to  vary  by 
Medicaid  versus  non-Medicaid  status.  As  in  Model  (8),  no  additive  institutional  effect  is 
allowed.  The  non-Medicaid  institutionalized  have  a  slightly  higher  net  multiplier  than  the 
non-institutionalized  (0.97  versus  0.88),  while  the  net  multiplier  for  the  Medicaid 
institutionalized  is  only  0.59  (0.88  -  0.29). 

In  our  second  stage  models,  the  multiplier  on  the  PIPDCG  score  for  the  non- 
institutionalized  population  is  less  than  one,  and  the  constant  term  is  greater  than  zero,  both 
by  a  statistically  significant  amount.  This  implies  that  payments  to  the  non-institutionalized 
population  should  rise  less  rapidly  than  predicted  by  the  base  PIPDCG  model  -  the 
regression  coefficients  imply  by  about  90  percent  as  much.  Changing  the  payment  formula 
of  the  non-institutionalized  population  might  be  regarded  as  undesirable  if  the  institutional 
factor  is  regarded  simply  as  an  "add-on."  These  small  differences  in  the  'slope'  and 
'intercept'  of  the  payment  formula  between  the  MCBS  and  5%  samples  could  arise  from 
survey  non-response  to  the  MCBS  or  other  differences  in  samples. 
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To  determine  if  a  second-stage  model  improves  predictions  for  institutionalized 
subgroups,  we  calculated  predictive  ratios  analogous  to  those  in  Table  7-1  for  Model  (4)  in 
Table  7-3.  The  results  are  shown  in  Table  7-4.  The  predictive  ratios  for  institutional  facility 
types  are  quite  similar  to  those  in  Table  7-1  from  the  first-stage  PIPDCG  model.  There  is 
little  improvement.  But  the  predictive  ratios  for  the  institutionalized  who  are  and  are  not  on 
Medicaid  are  much  closer  to  one.  This  improvement  can  clearly  be  attributed  to  the 
Medicaid/institutional  interaction  in  Model  (4).  Undoubtedly,  a  better  'fit'  for  institutional 
facility  types  could  also  be  obtained  by  introducing  specific  factors  for  them  into  the 
institutional  regressions.  We  did  not  estimate  such  models  partly  because  of  small  sample 
sizes  by  facility  type  and  partly  because  we  do  not  believe  it  is  desirable  to  perfectly  match 
payments  to  facility  type  (see  the  next  section). 

7.6  Discussion 

We  feel  that  Table  7-1  of  descriptive  statistics  is  the  best  one  to  focus  on  when 
thinking  about  the  institutional  status  adjustment.  It  shows  that  the  base  PIPDCG  model  with 
age,  sex,  hospital  diagnoses,  and  Medicaid  and  ever  disabled  status  predicts  expenditures 
accurately  on  average  for  institutionalized  beneficiaries.  So  an  explicit,  separate  adjustment 
for  institutional  status  is  unnecessary  to  achieve  payment  accuracy.  Table  7-1  also  shows 
that  the  institutional  population  as  currently  defined  by  HCFA  contains  two  distinct  sub- 
populations,  a  very  expensive  post-acute  care  population  receiving  SNF  care,  and  a  much 
less  expensive  long-term-care  sub-population  in  nursing  homes.  Expenditures  predicted  by 
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the  base  PIPDCG  model  exceed  actual  expenditures  for  the  nursing  home  group.  An 
institutional  status  adjustment  for  nursing  home  residents  would  be  negative,  which  might 
discourage  needed  institutional  care.  The  only  question,  then,  is  whether  Medicare  should 
increase  its  capitation  payments  to  health  plans  for  enrollees  who  are  currently  using  post- 
acute  care  services. 

We  say  no.  A  prospective  risk  adjustment  model  is  not  intended  to  accurately  predict 
or  pay  for  random,  acute  health  care  expenditures.  Random  health  events  are  insurable,  and 
this  risk  is  properly  borne  by  health  plans.  It  is  not  a  shortcoming  of  the  prospective 
PIPDCG  model  that  it  underpredicts  the  expenditures  of  individuals  receiving  post-acute  care 
in  the  prediction  (payment)  year.  Prospective  models  similarly  underpredict  the  expenditures 
of  beneficiaries  who  are  hospitalized  in  the  prediction  year,  which  again,  are  largely  random 
events.  If  Medicare  pays  more  for  post-acute  care  in  the  prediction  year  through  an 
institutional  status  adjustment,  why  not  also  pay  more  for  prediction  year  hospitalizations? 
The  answer  to  this  rhetorical  question  is  that  both  defeat  the  purpose  of  prospective  risk 
adjustment. 

In  addition  to  these  conceptual  and  empirical  shortcomings,  an  institutional  status 
adjustment  suffers  from  data  limitations.  Institutional  status  is  not  routinely  collected  by 
HCFA  as  part  of  its  administrative  activities,  but  is  reported  by  health  plans  to  HCFA.  As 
noted  in  Section  7.1,  plans  are  not  aware  of  the  institutional  status  of  all  their  enrollees,  and 
reporting  is  spotty.  Lack  of  administrative  data  on  institutional  status  in  fee-for-service  also 
makes  estimation  of  an  accurate  institutional  factor  difficult.  And  the  concurrent  nature  of 
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the  institutional  status  adjustment  means  that  neither  plans  nor  HCFA  can  precisely  budget 
or  plan  Medicare  capitation  payments  in  advance.  Reconciliation  will  be  necessary  once 
concurrent  institutional  status  has  been  determined,  raising  the  administrative  burden  on 
HCFA  and  on  plans. 

Finally,  an  institutional  status  adjustment  establishes  poor  incentives.  Unlike  age, 
sex,  and  ever  disabled.  Medicaid,  and  working  aged  status,  institutionalization  is  subject  to 
direct  manipulation  by  health  plans.  It  is  an  endogenous  decision  of  health  care  providers 
whether  to  institutionalize,  especially  for  post-acute  care.  SNF  and  other  post-acute  care 
expenditures  have  been  skyrocketing.  Paying  health  plans  more  for  SNF  usage  will  do 
nothing  to  discourage  this  trend.  Why  bias  the  decisions  of  providers  among  alternative 
treatment  modalities?  An  institutional  adjustment  will  encourage  more  SNF  and  other 
institutional  admissions,  and  encourage  lengthening  of  stays  so  that  the  30-day  rule  to  qualify 
as  an  institutional  stay  is  met. 

Many  states  are  working  to  reduce  Medicaid-paid  nursing  home  stays.  They  are 
encouraging  provision  of  home-  and  community-based  long-term  care  services  as  an 
alternative  to  nursing  home  stays.  Higher  Medicare  payments  only  for  institutionalized 
beneficiaries  would  appear  to  run  counter  to  these  initiatives  of  state  Medicaid  programs. 
Frail  non-institutionalized  beneficiaries  who  are  living  in  the  community  may  be  equally  or 
more  expensive  to  Medicare  than  institutionalized  beneficiaries. 

If,  despite  these  significant  shortcomings,  HCFA  decides  to  implement  an 
institutional  status  adjuster  as  part  of  risk  adjustment,  we  favor  an  additive  adjustment  only. 
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Chapter  7  Institutional  Status 

with  a  Medicaid  interaction.  An  additive  adjustment  avoids  the  complexities  of  a 
multipUcative  adjustment,  but  guarantees  that  mean  payments  are  correctly  calibrated  for  the 
institutionalized.  A  Medicaid  interaction  is  crucial,  because  the  expenditures  of  the  Medicaid 
institutionalized  are  much  lower  than  of  the  non-Medicaid  institutionalized.  Estimates  of  our 
preferred  institutional  status  adjustment  model  are  given  in  Table  7-3  as  Model  (4). 
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Table  7-1 

Actual  Compared  to  Predicted  Expenditures,  MCBS  Data 


Mean 

Annualized  Expenditures 

Predictive 

Observations        Actual       Predicted*  Ratio 


Entire  sample 

32,228 

5,186 

5,186 

1.00 

Neither  Medicaid  nor  Institutionalized 

25,369 

4,547 

4,723 

1.04 

Institutionalized,  all 

2,715 

8,570 

8,534 

1.00 

Nursing  Home  only 

2,044 

6,371 

8,766 

1.38 

All  other  situations 

671 

18,412 

7,496 

0.41 

SNF  only 

77 

46,159 

7,209 

0.16 

oiN r/iN ui biiig  nuiiic 

J  J,  JU't 

1  n  978 

n 1 

U.J  i 

Mixed 

27 

34,315 

8,833 

0.26 

ICF/MR 

195 

3,040 

4,407 

1.45 

Mental  Health 

82 

6,312 

6,268 

0.99 

Hospital 

21 

3,463 

7,356 

2.12 

Rehab 

8 

8,313 

8,613 

1.04 

Medicaid 

5,471 

7,131 

7,612 

1.07 

Medicaid  and  Institutionalized 

1,327 

7,617 

9,164 

1.20 

Not  Medicaid  and  Institutionalized 

1,388 

9,605 

7,849 

0.82 

Age  0-64 

5,202 

4,739 

4,608 

0.97 

Age  65-74 

11,152 

4,264 

4,162 

0.98 

Age  75-84 

10,921 

5,941 

6,075 

1.02 

Age  85+ 

4,953 

7,735 

7,936 

1.03 

Male 

13,559 

5,327 

5,308 

1.00 

Female 

18,669 

5.088 

5,101 

1.00 

*From  PIPDCG  Model  4  on  Table  5-2.  Includes  age. 

gender;  Medicaid  and  E 

ver-Disabled  interacted 

\v  1th  age  and 

gender; 

and  diagnoses 


OUTPUT:  MCBS21G  0UT 

SOURCE:  Health  Economics  Research,  Inc.  analysis  of  1991-1994  Medicare  Current  Beneficiary  Survey  data. 
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Table  7-2 

Mean  Months  Institutionalized  by  Type  of  Facility,  From  MCBS  Data 


Number  of  Average 
Type  of  Facility  Persons  Months 


Nursing  Home  Only 

2,044 

10.28 

All  Other  Situations 

671 

7.52 

Hospital 

21 

9.88 

SNF 

77 

1.32 

SNF/Nursing  Home 

261 

6.60 

Mental  Health 

82 

10.85 

ICF/MR 

195 

11.45 

Rehab 

8 

10.83 

Mixed  Facilities 

27 

8.60 

SOURCE:  Health  Economics  Research,  Inc.  analysis  of  1991-1994  Medicare  Current  Beneficiary  Survey  data. 
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Table  7-4 

Predictive  Ratios  from  Second-Stage  Institutional  Regression* 

(Model  4) 


Expenditures 
(Payments) 

Predictive 

Observations    Actual    Predicted*  Ratio 


ilylllllC  salUpiC 

S  1  86 

J,  1  ou 

S  1  8fi 

1  DO 

Neither  Medicaid  nor  Institutionalized 

25,369 

4,547 

4,734 

1.04 

Institutionalized,  all 

2,715 

8,570 

8,676 

1.01 

Nursing  Home  only 

2,044 

6,371 

8,924 

1.40 

All  other  situations 

671 

18,412 

7,566 

0.41 

SNF  only 

77 

46,159 

7,248 

0.16 

SNF/Nursing  Home 

261 

33,364 

10,258 

0.31 

Mixed 

27 

34,315 

9,262 

0.27 

ICF/MR 

195 

3,040 

4,407 

1.45 

Mental  Health 

82 

6,312 

6,483 

1.03 

Hospital 

21 

3,463 

8,416 

2.43 

Rehab 

8 

8,313 

7,934 

0.95 

Medicaid 

5,471 

7,131 

7,196 

1.01 

Medicaid  and  Institutionalized 

1,327 

7,617 

7,877 

1.03 

Not  Medicaid  and  Institutionalized 

1,388 

9,605 

9,542 

0.99 

*  Model  (4)  of  Table  7-3  including  an  additive  institutional  effect  and  an  institutional/Medicaid  interaction. 
Computer  Output:  MCBS25  4  OUT 

SOURCE:  Health  Economics  Research.  Inc.  analysis  of  1991-1994  Medicare  Current  Beneficiar\-  Survey  data. 
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Appendix  7-A 

Defining  Institutional  Status  Using  Medicare  Part  B  Claims 

As  an  alternative  to  analyzing  institutional  status  with  the  Medicare  Current 
Beneficiary  Survey,  we  attempted  to  define  institutional  status  using  Medicare  claims  in  our 
much  larger  1995/1996  claims/enrollment  file.  Except  for  stays  in  skilled  nursing  facilities 
(SNFs),  Medicare  Part  A  does  not  cover  stays  in  long-term  care  institutions.  However, 
professional  services  during  institutional  stays  are  covered  by  Medicare  Part  B.  Therefore, 
we  used  Medicare  Part  B  claims  to  define  institutional  status.  Ultimately  we  concluded  that 
our  claims-based  method  was  not  sufficiently  accurate  in  identifying  institutional  stays  for 
use  in  our  payment  analysis.  We  report  methodological  details  here  for  the  benefit  of  other 
researchers  or  future  work  that  may  consider  using  this  method. 

There  are  no  Federal  rules  or  regulations  that  require  regular  physician  visits  for 
nursing  home  residents  under  Medicaid.  The  Federal  Technical  Advisory  Group  for 
Medicaid  programs  recommends  that,  after  exhausting  Medicare  SNF  coverage,  Medicaid 
eligibles  in  nursing  homes  should  have  one  physician  visit  every  30  days  for  the  first  90  days, 
then  one  physician  visits  every  60  days  afterwards.  However,  states  have  their  own 
regulations  governing  physician  visits  for  nursing  home  residents,  which  differ  from  state  to 
state. 

Institutional  status  is  defined  concurrently  as  of  the  prediction  year  (1996).  Two 
types  of  claims  are  used.  Part  B  and  durable  medical  equipment  (DME)  files,  to  identify 
physician  visits  or  DME  utilization  when  individuals  are  institutionalized.  The  algorithm 
used  to  identify  potential  institutionalized  Medicare  beneficiaries  is  as  follows. 
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1 .  Identify  Part  B  services  used  during  the  periods  of  institutionalization 
using  "place  of  service"  codes  and  CPT  codes  on  the  claims.  Claims  that 
meet  one  of  the  following  criteria  are  categorized  as  services  used  during 
institutionalization. 

1)  Place  of  service  =  31  (skilled  nursing  facilities),  32  (nursing 
facilities),  5 1  (inpatient  psychiatric  facilities),  54  (ICF/MR),  or 
61  (comprehensive  inpatient  rehabilitation);  or 

2)  CPT  codes  =  99301-99303,  99311-99313  (evaluation  and 
management  services  for  patients  in  nursing  facilities  including 
SNF,  ICFs,  LTC,  psychiatric  facilities) 

Long-term  care  and  swing  bed  hospitals  are  categorized  as  hospitals  in 
the  "place  of  service"  code.  Therefore,  the  services  provided  in  long-term 
care  and  swing  bed  hospitals  are  not  included.  However,  utilization  in 
long-term  care  hospitals  may  be  picked  up  by  the  above  CPT  codes, 
which  include  services  performed  in  long-term  care  facilities. 

2.  Define  dates  of  service  using  the  "through  date"  of  each  claim.  Keep  the 
unique  dates  of  service  for  each  person.  These  unique  dates  of  services 
indicate  that  individuals  are  institutionalized  around  the  dates  of  service. 

3.  Categorize  the  unique  dates  of  service  by  calendar  month  for  each 
individual.  We  assume  that  an  individual  is  institutionalized  in  a  calendar 
month,  if  the  individual  has  at  least  one  unique  date  of  service  in  the 
month. 

4.  In  order  to  avoid  including  short  stays,  institutional  status  is  defined  as  a 
person  with  the  above  utilization  in  at  least  three  different  calendar 
months.  Two  institutional  status  variables  are  created: 

1)  An  annual  indicator  of  institutional  status  (INSTD):  The  INSTD 
is  a  dichotomous  variable,  with  1  indicating  individuals  with  at 
least  three  different  calendar  months  of  institutionalization  in 
the  prediction  year  (1996);  0  otherwise.  The  annual  indicator 
gives  the  same  weight  to  everyone  with  institutional  status 
regardless  of  length  of  stay; 

2)  A  bimonthly  count  of  institutional  status  based  on  the  calendar 
month  (INSTM):  If  a  person  is  institutionalized  in  January 
and/or  February,  then  we  assume  that  this  person  is 
institutionalized  for  these  two  months,  similarly  in  March 
and/or  April,  May  and/or  June,  etc.  The  value  of  INST  ranges 
from  2  to  12,  with  an  interval  of  2.  For  example,  if  a  person  has 
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Part  B  claims  identified  above  in  March,  May,  June,  and 
August,  then  the  INSTM  is  6  for  this  person.  INSTM  allows  us 
to  downweight  short  stays. 

Appendix  Table  6-1  displays  mean  expenditure  by  type  of  facility  for  individuals  with 
institutional  status  (INSTD  =  1).  Based  on  our  method,  81,881  individuals  are  identified  as 
qualifying  for  institutional  status  in  the  prediction  year,  which  accounts  for  5.8%  of  the  study 
sample.  The  largest  proportion  of  institutionalized  people  (38.8%)  are  in  both  SNFs  and 
nursing  homes  in  a  year,  followed  by  those  in  SNFs  (32.5%)),  and  in  nursing  homes  (17.4%). 
People  in  rehab  facilities  have  the  highest  mean  Medicare  expenditure  ($35,784).  Mean 
expenditures  are  $30,552  for  people  in  SNFs,  $11,432  for  nursing  home  residents,  and 
$17,609  for  those  in  both  SNFs  and  nursing  homes. 

We  identify  very  few  cases  in  ICF/MRs  (0.6%).  These  people  are  less  expensive  with 
a  mean  Medicare  expenditure  of  $2,683.  There  are  several  possible  explanations.  First, 
Medicare  does  not  cover  ICF/MR,  therefore  people  in  ICF/MR  do  not  incur  many  Part  B 
claims.  Second,  people  in  ICF/MR  are  relatively  healthy,  so  they  have  fewer  Part  B  claims. 
Third,  people  in  ICF/MRs  are  undertreated. 

Although  the  percentage  of  the  sample  considered  institutionalized,  and  the  relative 
payment  levels,  in  Appendix  Table  6-1  appear  reasonable,  the  distribution  among  different 
institutional  types,  and  the  mean  payment  levels,  do  not.  Compared  to  Table  7-1  generated 
from  the  MCBS,  our  claims-based  algorithm  appears  to  grossly  understate  the  proportion  of 
nursing-facility-only  residents.  Also,  the  proportion  in  ICF/MRs  appears  to  be  greatly 
understated.  Conversely,  the  proportion  in  SNFs,  and  SNFs/nursing  facilities,  appears  to  be 
greatly  overstated.  And  the  mean  payment  level  of  the  institutionalized  is  more  than  double 
overall  using  the  claims  algorithm.  It  appears  that  we  are  identifying  a  much  more 
Health  Economics  Research,  Inc.  Appendix  7-A:  3 
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expensive,  acutely-ill,  shorter-stay  population  centering  on  SNF  users  with  our  claims 


algorithm.  Since  we  believe  that  the  MCBS  is  relatively  accurate  in  identifying  the 
institutionalized,  we  conclude  that  our  claims-based  algorithm  does  not  accurately  identify 
the  Medicare  institutionalized  population.  We  did  not  employ  it  in  our  analysis. 

There  are  several  limitations  in  defining  institutional  status  based  Medicare  Part  B 

claims. 

1.  The  method  provides  only  an  approximation  of  institutional  status. 
Medicare  claims-based  measures  of  institutional  status  do  not  accurately 
reflect  episodes  of  institutionalization.  They  will  'miss'  persons  in 
nursing  facilities  if  these  persons  are  not  regularly  receiving  Medicare- 
covered  services,  or  if  place  of  service  is  not  accurately  coded  on  the 
Medicare  claims. 

Institutional  status  may  not  include  persons  who  are  in  long-term  care  or 
swing  bed  hospitals,  because  these  facilities  are  not  categorized  under  the 
"place  of  service"  code. 

Institutional  status  may  not  include  people  in  institutions  who  are  covered 
under  private  insurance  or  Medicaid. 

Institutional  status  may  overestimate  Medicare  expenditures  due  to  the 
following  reasons: 

1 )  The  definition  of  institutional  status  in  this  study  may  overestimate 
the  number  of  people  who  would  qualify  for  the  institutional  rate 
under  HCFA's  definition,  which  is  more  restrictive  in  terms  of 
dates.  For  example,  suppose  a  person  went  into  a  nursing  home 
twice  in  a  year  -  one  admission  from  March  10  to  April  25  and 
another  one  from  June  3  to  July  27.  This  person  won't  qualify  for 
the  institutional  rate  according  to  HCFA's  definition.  If  this  person 
has  Part  B  claims  in  March,  April,  June,  and  July,  then  this  person 
would  be  considered  to  have  institutional  status  under  our  definition 
from  claims. 

2)  The  method  may  include  short  SNF  stays  that  are  more  expensive 
and  may  not  qualifS'  for  institutional  rates  under  the  HCFA's 
definition.  For  example,  a  person  with  services  used  in  three 
different  calendar  months  is  considered  to  have  institutional  status 
under  our  definition,  however,  the  person  may  have  three  short  SNF 
stays  instead. 
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3)  The  method  of  using  Part  B  claims  to  defir ,  institutional  status  will 
not  include  persons  who  are  institutionalized  and  have  few  or  no 
Part  B  claims.  These  people  are  likely  to  use  fewer  professional 
services  and  be  less  costly. 

Several  approaches  to  improving  the  definition  of  institutional  status  using  Medicare 
claims  could  be  explored.  First,  Medicare  Part  A  SNF  claims  could  be  used  to  accurately 
identify  Medicare  SNF  stays,  and  in  particular,  exclude  SNF  stays  that  are  too  short  to 
qualify  as  institutional  stays.  Second,  episodes  of  institutionalization  could  be  created  using 
Part  B  claims.  Episodes  could  be  defined  by  'gaps'  in  the  presence  of  claims  indicating 
institutionalization  under  the  assumption  that  the  institutionalized  receive  regular  visits  or 
other  services.  Third,  Medicare  and  Medicaid  claims  could  be  merged  to  identify  people  in 
nursing  homes. 
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Appendix  Table  7-1 
Mean  Payment'  by  Type  of  Facility  for  Individuals  with  Institutional  Status^ 


Type  of  Facility 

N 

SNF 

26,609 

Nursing  Home 

14,223 

SNF/Nursing  Home 

31,735 

Psychiatric  Facility 

2,706 

ICF/MR 

515 

Rehab  Facility 

2,168 

Other  Mixed  Facilities 

3,925 

Total 

81,881 

Percent  Mean  Payment 


32.5% 

$20,552 

17.4 

$11,432 

38.8 

$17,609 

3.3 

$16,726 

0.6 

$2,683 

2.6 

$35,784 

4.8 

$33,959 

100.0 

$18,662 

NOTE: 

'  Including  IME  payments;  weighted  by  fraction  of  year  alive. 

'  Institutional  status  is  defined  based  on  place  of  service  and  C  RT  codes  from  Medicare 
Part  B  claims  in  1996. 

SOURCE:  1995/1996  Medicare  Claims. 

OUTPUT:  DIAG55.0UT 
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Change  in  the  Definition  of  an  Institution  for  Purposes  of 
Adjusting  Payments  to  Risk  Contracting  Managed  Care 

Organizations 
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Department  Of  Health  &  Human  Services 
Health  Care  Financing  Administration 
Center  for  Health  Plans  and  Providers  (CHPP) 
Medicare  Managed  Care 
Operational  Policy  Letter  #  54 
OPL97.C54 


Date:  July  24,  1997 

Subject:        Change  in  the  Definition  of  an  Institution  for  Purposes  of  Adjusting 
Payments  to  Risk  Contracting  Managed  Care  Organizations 

BACKGROUND  AND  PROBLEM 

Risk  contracting  health  maintenance  organizations  and  competitive  medical  plans  (HMO/CMPs) 
are  paid  95  percent  of  the  standardized  per  capita  rates  of  payment  modified  by  certain 
demographic  cost  factors  (AAPCCs)  One  of  the  demographic  categories,  instiiiilional  status, 
refers  to  Medicare  beneficiaries  who  are  under  care  or  custody  in  institutions. 

HMO/CMPs  are  generally  paid  a  higher  AAPCC  for  their  Medicare  enrollees  who  have  been 
patients  or  residents  of  certain  types  of  institutions  for  at  least  30  days   in  the  past,  HCFA  has 
specified  "nursing  homes,  sanatoriums,  rest  homes,  convalescent  homes,  long-term  care  hospitals, 
and  domiciliary  homes  "  as  the  permissible  types  of  institutions  These  groupings  for  type  of 
institution  were  used  by  the  U  S  Census  Bureau  in  connection  with  special  surveys  of  Medicare 
beneficiaries  performed  some  years  ago  HCFA  adopted  this  terminology  since  the  AAPCC 
demographic  cost  factors  for  institutionalized  enrollees  were  developed  largely  in  part  from  data 
collected  through  the  Census  Bureau  surveys 

CHPP  has  encountered  many  technical  problems  in  u^ing  this  terminology  to  determine  when  a 
higher  AAPCC  payment  is  justitled  Generic  terms  such  as  "nursing  homes"  or  "rest  homes"  can 
represent  a  wide  variety  of  institutions   The  terminology  lacks  specific  criteria  describing  what  is 
required  of  a  facility  for  it  to  be  considered  a  permissible  institution   This  has  led  to  various 
interpretations  by  different  parties   in  addition,  HCFA,  the  Office  of  Inspector  General,  and  the 
General  Accounting  Office  are  concerned  about  the  potential  for  making  improper  payments  to 
HMOs  and  CMPs  by  continuing  to  use  inexpl'cit  terminology 

We  are  issuing  this  Operational  Policy  Letter  to  provide  a  clear  definition  regarding  the  type  of 
facilities  which  are  designated  as  institutions  for  the  purpose  of  receiv  ing  the  institutional  AAPCC 
payment 
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DEFINITION 

To  be  considered  institutionalized,  an  enrolled  member  must  have  been  a  resident  of  one  of  the 

following  title  XVIll  (Medicare),  or  title  XIX  (Medicaid)  certified  mstitutions  for  at  least 

30  consecutive  days  immediately  prior  to  the  month  for  which  an  AAPCC  payment  is  being  made 

a)  a  skilled  nursing  facility  (SNF)  as  defined  in  section  1819  (Medicare),  or 

b)  a  nursing  facility  (NF)  as  defined  in  section  1919  (Medicaid),  or 

c)  an  intermediate  care  facility  for  the  mentally  retarded  (ICF/MR)  as  defined  in  section 
1905(d),  or 

d)  a  psychiatric  hospital  or  unit  as  defined  in  section  1 886(d)(  1  )(B),  or 

e)  a  rehabilitation  hospital  or  unit  as  defined  in  section  1886(d)(  1  )(B),  or 

f)  a  long-term  care  hospital  as  defined  in  section  1 886(d)(  1  )(B),  or 

g)  a  hospital  which  has  an  agreement  under  section  1883  (a  swing-bed  hospital). 

In  an  enrolled  member's  case  who  qualifies  under  (g),  the  enrolled  member  must  be  receiving 
post-hospital  extended  care  services  as  defined  in  section  1883  or  NF  services  as  defined  in 
section  1913 


Brief  Explanations 

a)  SNF  -  An  institution,  or  distinct  part  of  an  institution,  primarily  engaged  in  providing 
skilled  nursing  care  or  rehabilitative  services  to  residents  which  has  in  effect  an  agreement 
with  a  hospital  that  ensures  transfer  of  patients  will  be  affected  between  the  two  whenever 
such  transfer  is  medically  appropriate  ^ 

b)  NF  --  Same  explanation  as  SNF  as  described  above   In  addition,  it  includes  institutions 
that  provide  health-related  care  and  services  to  residents  w  ho  because  of  their  mental  or 
physical  condition  require  care  and  services  which  can  be  made  available  to  them  only 
through  institutional  facilities 

c)  ICF/MR  —  An  institution  that  provides  health  or  rehabilitative  services  for  mentally 
retarded  residents  receiving  active  treatment  under  Medicaid 

d)  Psychiatric  Hospital  --  An  institution,  or  distinct  part  of  an  institution,  primarily  engaged  in 
providing,  by  or  under  the  supervision  of  a  phvsician,  psychiatric  services  for  the  diagnosis 
and  treatment  of  mentallv  ill  persons 

e)  Rehabilitation  Hospital  -  An  institution  that  serv  es  an  inpatient  population  of  whom  the 
vast  majority  require  intensiv  e  rehabilitative  serv  ices  for  the  treatment  of  certain 
conditions,  e  g  ,  stroke,  amputation,  brain  or  spinal  cord  injuries,  and  neurological 
disorders 
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0        Long-Term  Care  Hospital  --  A  hospital  which  has  an  average  inpatient  length  of  stay  of 
greater  than  25  days. 

g)       Swing-Bed  Hospital  -  A  hospital  which  has  entered  into  an  agreement  under  which  its 

inpatient  hospital  facilities  may  be  used  for  the  iijrnishing  of  services  of  the  type  which,  if 
furnished  by  a  SNT,  would  constitute  extended  care  services 

RESIDENCY  REQUIREMENT 

A  Medicare  enrollee  must  have  been  a  resident  of  the  above  institutions  for  a  minimum  of 
30  consecutive  days  which  includes,  as  the  30th  day,  the  last  day  of  the  month  prior  to  the  month 
for  which  the  higher  institutional  rate  cell  is  paid   This  qualify  ing  period  of  residency  must  be 
satisfied  each  month  in  order  for  the  HMO/CMP  to  be  paid  at  the  higher  institutional  rate 

Temporary  absences.  HCFA  will  continue  to  pay  the  institutionalized  AAPCC  payment  rate 
while  an  enrolled  member  is  temporarily  absent  from  the  facility  tor  hospitalization  or  therapeutic 
leave  if  a  bed  in  being  held  and  paid  for  on  behalf  of  the  member  Temporary  interruptions  (less 
than  15  days)  for  medical  necessity  will  be  counted  toward  the  30-day  requirement 

In  order  to  clarify  the  residency  requirement,  the  use  of  the  term  'calendar  month"  cannot  be 
used   A  calendar  month  can  have  28  to  3  1  days  and  thus  cannot  be  substituted  for  30  days  For 
example,  in  a  month  with  3  I  days,  a  beneficiary  would  have  to  be  institutionalized  from  the  2nd  - 
31st  day  of  the  month  to  meet  the  requirements  for  reporting  institutionalized  status. 

The  following  examples  are  being  provided  to  clanfv'  these  residency  requirements 

1.  A  member  of  a  risk  contracting  organization  enters  an  institution  identified  above  on 
March  2   On  March  20,  the  individual  is  hospitalized  for  a  surgical  procedure  On 
April  2,  the  individual  is  discharged  from  the  hospital,  re-enters  the  institution,  and 
remains  there  continuously  through  April  I  ."^   The  individual  does  meet  the  residence 
requirement.  The  HMO/CMP  will  be  paid  the  institutional  rate  for  the  month  of  April 

2.  Mr  X,  a  Medicare  member  (effective  April  I )  of  a  risk  contracting  HMO,  enters  one  of  the 
institutions  identified  above  on  .April  1  5  and  remains  there  continuously  until  his  discharge 
on  May  25    He  does  not  meet  the  criteria  tor  reporting  institutionalized  status  Although 
he  was  institutionalized  for  at  least  30  consecutive  days,  it  was  not  the  30  consecutive 
days  which  includes  the  last  dav  of  the  month  as  the  30th  dav.  as  required   His  stav  would 
have  had  to  continue  through  \1av  3  I  in  order  to  be  reponed  tor  a  payment  adiustment  for 
the  month  of  June 


4 


3.        Mr  Y,  a  Medicare  member  (effective  April  1 )  of  a  risk  contractmg  HMO,  had  entered  one 
of  the  institutions  identified  above  on  February  28  and  remains  there  continuously  until  his 
discharge  on  April  25   He  does  meet  the  criteria  for  reporting  institutionalized  status  for 
April  to  be  paid  the  institutional  rate  for  the  month  of  April  Although  he  was  not  a 
member  of  the  HMO  during  the  qualifying  period  of  residency  (March  2  through  March 
3  1 ),  Mr  Y  was  institutionalized  for  at  least  30  consecutive  days  which  includes  the  last 
day  of  the  month  as  the  30th  day  (It  is  not  required  that  Mr  Y  be  a  member  of  the  HMO 
during  the  qualifying  period  of  residencv  )  Therefore,  the  risk  contracting  HMO  would  be 
paid  the  institutional  rate  for  the  month  of  April   The  HMO  would  not  be  paid  the 
institutional  rate  for  the  month  of  May  because  the  qualifying  period  of  residency  (April  I 
through  April  30)  was  not  satisfied 

EFFECTIVE  DATE  OF  DEFINITION 

The  Office  of  the  Actuary  is  updating  the  cost  factors  used  to  make  the  institutional  payment 
adjustment  They  will  include  only  the  data  relevant  to  patients  in  title  XVHI  (Medicare)  and 
title  XIX  (Medicaid)  certified  institutional  facilities  as  outlined  above  This  will  match  the  new 
definition  of  institutional  facilities  with  the  demographic  cost  factors  used  to  determine  payment 
rates  The  new  demographic  cost  factors  are  announced  in  the  45-day  notice  pertaining  to  the 
upcoming  1998  AAPCC's  scheduled  to  be  released  on  July  24  Therefore,  the  revised  definition 
of  which  Medicare  enrollees  are  institutionalized  will  be  effective  for  all  institutional  payment  rate 
adjustments  made  for  those  months  beginning  after  December 

Contact: 

HCFA  Regional  Office  Managed  Care  Staff 
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Excluding  Diagnoses 
from  Short 
Hospital  Stays 

A  person's  diagnosis  is  used  for  risk  adjustment  in  the  PIPDCG  model  only  if  the 
person  is  hospitalized.  This  gives  health  plans  an  incentive  to  allow  hospitalization  of 
enrollees  to  increase  future  payments.  In  its  utilization  review  of  hospital  admissions,  the 
health  plan  weighs  the  expected  marginal  revenue  and  marginal  costs  of  the  hospitalization 
along  with  the  benefits  of  treatment  to  the  patient.  Even  if  hospitals  are  largely  altruistic, 
raising  the  marginal  cost  of  getting  a  hospital  diagnosis  "counted"  in  risk  adjustment  will 
tend  to  reduce  the  incentive  to  hospitalize.  Excluding  diagnoses  from  short-stay  hospital 
admissions  is  one  way  to  raise  the  marginal  cost  of  getting  a  hospital  diagnosis  counted.  For 
example,  only  diagnoses  from  stays  of  two  or  more  days  could  be  counted. 

8.1     Advantages  and  Disadvantages  of  Excluding  Short  Stays 

Excluding  short  stay  diagnoses  has  pros  and  cons.  If  length  of  stay  is  a  proxy  for 
severity  of  illness,  short-stay  patients  may  be  less  severely  ill,  and  thus  less  expensive  in  the 
future,  than  longer-stay  patients.  Excluding  short  stay  diagnoses  could  improve,  or  at  least 
not  degrade  very  much,  the  accuracy  of  the  risk  adjustment  model  in  predicting  future 
expenses.  Short  stay  hospitalizations  may  be  highly  substitutable  for  certain  diagnostic  and 
therapeutic  procedures,  drug  administration,  observation,  screening,  "rule  ouf  diagnoses, 
etc.,  that  are  often  appropriately  performed  in  the  outpatient  setting.    Attaching  a 
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substantially  greater  future  payment  to  inpatient,  as  opposed  to  outpatient,  performance  of 
these  tests  and  procedures  gives  health  plans  a  strong  incentive  to  move  them  back  to  the 
hospital.  Excluding  short  stay  diagnoses  limits  this  incentive.  Finally,  excluding  diagnoses 
from  short  stays  eliminates  penalties  to  health  plans  that  avoid  unnecessary  short  stay 
admissions.  n 

Excluding  short  stay  diagnoses  has  corresponding  disadvantages.  Although  short- 
stay  patients  may  be  less  expensive  in  the  future  than  longer-stay  patients,  they  tend  to  be 
more  expensive  than  non-hospitalized  patients.  Excluding  them  could  reduce  the  risk 
adjustment  model's  predictive  accuracy.  While  excluding  short  stay  diagnoses  may  lessen 
incentives  for  hospitalization,  paying  more  only  when  diagnoses  come  from  longer  stays 
gives  health  plans  an  incentive  to  increase  length  of  stay.  For  example,  if  only  diagnoses 
from  stays  of  two  days  or  more  are  used  in  risk  adjustment,  plans  have  an  incentive  to 
increase  stays  that  are  appropriately  one  day  to  two  days  to  get  the  diagnosis  counted  in  risk 
adjustment.  Manipulating  length  of  stay  is  probably  easier  than  increasing  the  admission 
rate.  Excluding  short  stay  diagnoses  penalizes  plans  that  are  effective  in  reducing 
inappropriately  long  hospital  stays.  Finally,  short  stays  will  sometimes  be  clinically 
appropriate  and  indicated.  Clinical  review  of  the  appropriateness  of  hospital  admissions- 
such  as  by  Peer  Review  Organizations  under  Medicare's  PPS~is  a  more  refined  approach 
to  excluding  inappropriate  admissions  than  a  blanket  exclusion  of  one  day  stays. 
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8.2     Empirical  Evidence  on  Length  of  Stay  Distribution  and  Costs 

In  this  section,  we  provide  empirical  evidence  on  the  distribution  of  length  of  stay 
among  hospital  admissions,  the  relative  costs  of  short  stays  versus  longer  stays,  differences 
in  distribution  and  relative  costs  by  diagnosis,  and  the  effects  of  excluding  short  stay 
diagnoses  on  the  PIPDCG  payment  model.'  We  are  not  able  to  observe  or  accurately  predict 
the  sensitivity  of  health  plan  admission  rates  to  implementation  of  the  PIPDCG  model,  nor 
the  sensitivity  of  admission  rates  or  length  of  stay  to  excluding  short  stay  diagnoses. 
However,  we  can  empirically  evaluate  the  cost  in  predictive  accuracy  of  excluding  short 
stays,  and  the  numbers  of  cases  that  are  subject  to  incentives  to  admit  versus  incentives  to 
increase  length  of  stay. 

To  be  sure,  our  data  are  from  1995  fee-for-service  Medicare.  Admission  rates  and 
length  of  stay  distributions  could  be  different  among  beneficiaries  enrolled  in  Medicare 
HMOs.  Significant  regional  variations  in  admission  rates  and  length  of  stay  may  exist.  And, 
patterns  in  hospital  use  are  likely  to  evolve  over  time  as  technology  advances  and  practice 
patterns  change.  These  important  caveats  should  be  kept  in  mind  as  we  examine  hospital  use 
and  costs  in  our  1995  fee-for-service  data. 


Throughout  this  chapter  and  the  report,  transfer  cases  are  counted  as  two  admissions,  each  with  their  own  diagnosis  and 
length  of  stay. 


Principal  Inpatient  DCG  Models:  8-3 


Health  Economics  Research,  Inc. 

Dcg98/2draftrpt/chap8  wpd/pwt 


Chapter  8  Excluding  Diagnosis  from  Short  Hospital  Stays 

8.2.1  Distribution  of  Admissions  by  Length  of  Stay 

Table  8-1  shows  the  distribution  of  hospital  admissions  by  length  of  stay.  Two 
distributions  are  shown.  The  first  is  for  all  admissions  in  our  sample.  The  second  is  for 
admissions  that  determine  assignment  to  PIPDCG  5  or  greater  in  the  base  PIPDCG  model. 
Recall  that  assignment  to  PIPDCG  5  or  greater  in  the  base  year  is  necessary  for  the  principal 
hospital  diagnosis  to  trigger  elevated  capitation  payments  in  the  next  year.  In  1995,  total 
admissions  were  415,231,  but  only  167,677  determined  assignment  to  PIPDCG  5  or  above. 
This  is  because  some  diagnoses  are  excluded  from  the  PIPDCG  payment  model,  or  are 
assigned  to  PIPDCG  4  (which  includes  people  with  no  admissions),  and  only  the  single  most 
expensive  diagnosis  determines  PIPDCG  assignment  when  a  person  has  multiple  admissions 
during  the  year. 

Zero  day  stays  (i.e.,  admission  date  the  same  as  discharge  date—not  staying  overnight) 
are  rare  in  both  samples  of  admissions,  less  than  one  percent  of  the  total.^  One  day  stays  are 
more  common,  but  not  as  frequent  as  two  to  five  day  stays,  which  are  the  most  frequent. 
Around  20  percent  of  admissions  have  stays  of  10  or  more  days. 

As  expected,  a  relatively  lower  proportion  of  short  stays,  and  a  relatively  higher 
proportion  of  long  stays,  are  used  to  assign  PIPDCGs  than  are  present  among  all  admissions. 
This  is  because  less  clinically  serious  or  well-defined  diagnoses  are  excluded  from  the 
payment  model.  In  particular,  only  7  percent  of  admissions  used  for  PIPDCG  assignment 

^  Throughout  this  report,  we  define  length  of  stay  as  discharge  date  minus  admission  date.  This  differs  from  the  definition 
of  LOS  under  Medicare's  PPS  for  hospitals,  which  adds  one  to  our  definition.  Thus,  what  we  call  a  'zero  day  stay'  PPS 
defines  as  a  'one  day  stay',  and  what  we  refer  to  as  a  'one  day  stay'  PPS  labels  a  'two  day  stay'. 
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are  0  or  1  day  stays.  Our  data  are  from  traditional  fee-for-service  (FFS)  Medicare.  The 
average  proportion  of  0  or  1  day  stays  may  be  greater  among  managed  care  plans,  which  tend 
to  reduce  length  of  stay.  But,  at  least  in  our  FFS  data,  excluding  diagnoses  from  less  than 
two  day  stays  from  the  payment  model  would  exclude  only  a  small  proportion  (one  in  1 5) 
of  principal  hospital  diagnoses  not  already  excluded.  On  the  other  hand,  if  diagnoses  from 
all  admissions  of  less  than  three  days  were  excluded,  a  more  significant  proportion— 17 
percent,  or  one  in  6 — of  principal  hospital  diagnoses  would  be  dropped. 

8.2.2  Future  Costs  of  Beneficiaries  with  Short  Versus  Longer  Stays 

How  do  future  expenditures  for  people  with  short  versus  longer  stays  compare? 
Table  8-2  examines  this  issue. ^  The  regression  predicts  actual  1996  payments  using 
expenditures  predicted  by  the  PIPDCG  payment  model,  and  length  of  stay  indicator  (dummy) 
variables  interacted  with  predicted  expenditures.  The  length  of  stay  variables  are  defined  only 
for  the  167,677  admissions  used  to  assign  PIPDCGs  5  or  greater  in  the  payment  model.  The 
coefficient  on  predicted  expenditures  is  expected  to  be  1 .0  because  predicted  expenditures 
are  unbiased  for  actual  expenditures.''  The  coefficients  of  the  length  of  stay  variables  show 
the  percentage  difference  of  actual  from  predicted  expenditures,  by  length  of  stay.  For 

'  The  regression  shown  in  Table  4-12  uses  a  multiplicative  model.  We  also  estimated  an  additive  model  regressing 
residuals  from  the  PIPDCG  payment  model  regression  (Model  3  of  Table  4-4--not  shown  in  Table  4-12)  on  length  of 
stay  for  comparison  and  validation.  We  prefer  the  multiplicative  model  because  it  allows  the  difference  between  actual 
and  predicted  expenditures  to  vary  by  the  level  of  predicted  expenditures. 

When  we  included  an  intercept  term  in  Model  1,  it  was  slightly  negative,  and  the  coefficient  on  predicted  expenditures 
was  slightly  greater  than  one,  so  we  reestimated  the  model  without  an  intercept  term.  This  "no  intercepf  model  is  shown 
in  Table  4-12. 
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example,  the  coefficient  of  length  of  stay  one  is  -0.17,  implying  that  actual  expenditures 
average  17  percent  lower  than  expenditures  predicted  by  the  PIPDCG  model  for  people  with 
one  day  stay  diagnoses  that  determine  PIPDCG  assignment.  Equivalently,  expenditures 
predicted  by  the  PIPDCG  model  from  one  day  stay  diagnoses  should  be  multiplied  by  0.83 
to  predict  actual  expenditures  more  accurately. 

As  expected,  the  regression  shows  that  future  Medicare  payments  are  lower  for 
people  whose  PIPDCG  is  assigned  by  shorter  stays.  The  fiiture  payments  associated  with 
zero  day  stays  are  estimated  to  be  5  percent  lower,  although  this  magnitude  is  not  estimated 
precisely  because  of  small  sample  sizes.  One  and  two-day  stays  are  associated  with  17  and 
1 6  percent  lower  future  expenses,  respectively.  Future  expenses  are  below  average  for  all 
stays  until  7  days.  People  with  long  stays  of  10  or  more  days  are  20  percent  more  expensive 
next  year. 

We  conclude  that  people  with  short  stays  are  substantially  less  expensive  on  average 
than  predicted  by  the  PIPDCG  model.  However,  the  relationship  between  length  of  stay  and 
fiiture  expenditures  is  continuous.  There  is  no  threshold  length  of  stay  below  which  future 
payments  are  much  lower  than  predicted,  and  above  which  payments  are  as  large  or  larger 
than  predicted. 
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8.2.3  Future  Costs  of  Short  Versus  Longer  Stays  by  PIPDCG 

In  Table  8-3,  we  examine  the  future  expenses  of  short  versus  longer  stays  by 
PIPDCG.  The  PIPDCG  payment  modeF  is  modified  by  splitting  people  in  each  PIPDCG 
into  those  whose  PIPDCG  was  assigned  based  on  a  short  stay  (0,  1  days),  versus  those  whose 
PIPDCG  was  assigned  from  a  longer  stay  (2  or  more  days).  Both  components  of  each 
PIPDCG — short  and  longer  stay — are  included  in  the  regression  estimating  future  cost  level. 

For  most  PIPDCGs,  the  future  costs  associated  with  short  stays  are  lower  than  for 
longer  stays,  by  $600  to  $  1 0,000^.  The  cost  gap  tends  to  be  larger  in  absolute  dollars  for  the 
higher-numbered,  more  expensive,  PIPDCGs.  But  for  all  PIPDCGs,  short  hospital  stays  are 
associated  with  higher  future  costs  than  no  hospital  stay',  and  diagnosis  is  a  strong  predictor 
of  future  costs  among  short  stays,  as  the  short  stay  coefficients  are  much  larger  for  the 
higher-numbered  PIPDCGs. 

The  estimates  in  Table  8-3  could  form  the  basis  for  a  policy  of  including  short  stays 
in  the  PIPDCG  payment  model,  but  raising  future  capitation  payments  by  a  smaller  amount 
than  for  longer  stays.  This  would  be  a  compromise  between  reducing  incentives  to  admit, 
and  establishing  incentives  to  lengthen  stays.  But  it  would  be  more  complex  administratively 
than  simply  including  or  excluding  short  stays. 

'  The  model  used  in  Table  8-3  includes  age,  sex,  and  PIPDCG  only.  Medicaid  and  ever  disabled  status  are  excluded 
because  they  add  complexity  without  being  essential  to  this  analysis. 

*  For  PIPDCG  18,  the  future  expenses  of  beneficiaries  with  shorter  stays  are  estimated  to  be  slightly  higher  than  the 
expenses  of  those  with  longer  stays. 

'  The  short  stay  coefficients  for  PIPDCGs  5,  6,  and  7  are  not  statistically  significant  at  the  5  percent  level. 
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8.2.4  Future  Cost  of  Short  Versus  Longer  Stays  by  Diagnosis 

Table  8-4  shows  frequencies  and  mean  future  expenditures  of  people  with  one  day* 
versus  two  or  more  day  stays  by  diagnosis  (PIPDxG).  The  sample  sizes  of  one-day  stays  are 
small  for  many  diagnoses,  so  only  diagnoses  with  at  least  50  short  stay  admissions,  and  that 
are  included  in  the  payment  model,  are  shown.  As  expected,  short  stays  are  associated  with 
lower  future  costs  for  many  diagnoses.  But  this  pattern  is  not  universal.  For  example,  people 
admitted  for  one  day  for  Chronic  Obstructive  Pulmonary  Disease  (PIPDxG  105)  have 
significantly  higher  future  costs  than  those  with  longer  lengths  of  stay.  Also,  one-day  stays 
for  several  of  the  psychiatric  disorders — such  as  Major  Depression  (DxG  60)  and 
Alcohol/Drug  Dependence  (DxG  64) — appear  to  be  associated  with  greater  future 
expenditures  than  longer  stays. 

The  percentage  of  one-day  stays  varies  widely  across  diagnosis.  Some  diagnoses 
included  in  the  payment  PIPDCG  model  have  large  proportions  of  one-day  stays.  These 
include:  Breast  Cancer  (DxG  14),  Cancer  of  Bladder,  Kidney,  Urinary  Organs  (DxG  19), 
Unstable  Angina  (DxG  83),  Angina  Pectoris  (DxG  84),  and  Fractures  of  Skull/Face  (DxG 
145).  Other  included  diagnoses  have  very  small  percentages  of  one  day  stays.  In  terms  of 
absolute  numbers  of  one-day  stays,  certain  heart  diagnoses-Coronary  Atherosclerosis  (DxG 
80),  Unstable  Angina  (DxG  83),  and  Atrial  Arrhythmia  (DxG  86)-are  the  most  frequent. 

Although  general  patterns  do  exist,  we  conclude  that  the  frequency  and  relative  future 
cost  of  one  day  stays  varies  substantially  across  diagnoses,  even  among  those  included  in  the 

*    Zero  day  stays  are  included  with  one  day  stays. 
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PIPDCG  payment  model.  Hence,  excluding  one  day  stays  disproportionately  affects  certain 
diagnoses.  Future  work  could  attempt  to  refine  a  policy  excluding  short  stays  by  considering 
relative  cost,  frequency,  and  clinical  appropriateness  by  diagnosis. 

8.2.5  PIPDCG  Payment  Model  with  Short  Stays  Excluded 

To  illustrate  the  effects  of  excluding  short  stays,  we  reestimated  the  PIPDCG  model 
excluding  short  stays.  The  results  are  given  in  Tables  8-5  and  8-6.  For  simplicity,  we  include 
only  age,  sex,  and  PIPDCG,  but  not  Medicaid  or  ever  disabled  status,  in  the  Table  8-5 
models.  The  Table  8-6  model  includes  Medicaid  and  ever  disabled  statuses.  In  Table  8-5, 
Model  1  is  the  base  payment  model,  including  admissions  of  all  lengths  of  stay.  Model  2 
excludes  0  and  1  day  stays,  and  Model  3  excludes  0,  1,  and  2  day  stays  in  assigning 
PIPDCGs.  Excluding  short  stays  lowers  model  explanatory  power,  but  not  by  very  much. 
Excluding  0  and  1  day  stays  lowers  the  R-square  from  5.72  percent  to  5.69  percent;  also 
excluding  2  day  stays  reduces  the  R-square  to  5.62  percent.  The  incremental  payments 
(coefficients)  for  the  PIPDCGs  and  age/sex  do  not  change  much  as  0  and  1 ,  then  2  day  stays 
are  excluded,  but  tend  to  rise  slightly.  The  PIPDCG  coefficients  tend  to  rise  because  higher 
future  expenses  are  associated  with  the  longer  admissions  remaining  in  each  PIPDCG  when 
short  stays  are  excluded.  The  age/sex  coefficients  tend  to  increase  because  people  admitted 
for  short  stays  are  more  expensive  than  those  with  no  or  excluded  admissions. 
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In  Table  8-6,  we  show  the  base  PIPDCG  payment  model  (Model  4  from  Table  5-2) 
with  diagnoses  from  stays  of  less  than  2  days  not  used  to  assign  PIPDCGs.^  This  is  the  same 
as  Model  (2)  of  Table  8-5  except  that  Medicaid  and  ever  disabled  statuses,  interacted  with 
the  age/sex  cells,  are  added  to  the  model.  The  coefficient  estimates  are  similar  between  the 
base  model  with  (Table  8-6)  and  without  (Model  4  of  Table  5-2)  short  stays  excluded.  The 
PIPDCG  coefficients  tend  to  rise  slightly  when  the  less  expensive,  on  average,  short  stays 
are  excluded.  The  age/sex  coefficients  also  rise  slightly  as  people  with  short  stay  admissions 
are  assigned  only  to  the  demographic  cells.  When  short  stays  are  excluded,  the  explanatory 
power  of  the  model  (R-square)  falls  slightly. 

Table  8-7  contains  a  rate  cell  presentation  of  the  base  PIPDCG  model  with  short  stays 
excluded  (the  model  in  Table  8-6).  It  may  be  compared  to  the  similar  rate  cells  in  Table  5-3 
for  the  base  model  with  short  stays  included,  and  to  the  AAPCC  rate  cells  in  Table  5-4.'° 
The  rate  cell  factors  with  and  without  short  stays  excluded  are  quite  similar.  Most  of  the 
PIPDCG  factors  rise  slightly,  as  do  a  few  of  the  demographic  factors. 

8.3     Conclusions  and  Recommendations  on  Short  Stays 

The  future  expense  of  people  admitted  for  short  (one  day)  stays  is  1 7  percent  lower 
than  people  with  longer  admissions  for  the  same  diagnosis.  But  it  is  higher  than  the  future 

'  The  number  of  observations  (people)  for  each  of  the  interactions  of  Medicaid  and  ever  disabled  with  the  age/sex  cells 
are  shown  for  informational  purposes.  They  may  be  useftil  in  actuarial  smoothing  of  the  regression  coefficients. 

'°  The  working  aged  rate  cell  factors  can  be  obtained  by  multiplying  the  factors  in  Table  8-7  by  the  working  aged  multiplier 
of  0.21  (see  Chapter  6).  Working  aged  rate  cell  factors  for  the  'never  disabled,  non-Medicaid'  group  are  shown  in  Table 
6-3. 
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expense  of  people  with  no  admissions.  Excluding  short  stays  lowers  the  predictive  accuracy 
of  the  model,  but  only  slightly.  Zero  day  stays  are  very  rare,  and  one  day  stays  are  infrequent 
in  our  1995  fee-for-service  data.  Only  7  percent  of  admissions  that  assign  a  PIPDCG  with 
a  greater  future  incremental  payment  are  zero  or  one  day  stays.  Two  day  stays  are  more 
common. 

Two  policy  options  for  HCFA  are 

•  include  short  stays  in  the  payment  model;  or 

•  exclude  short  stays  from  the  payment  model. 

Reasonable  arguments  can  be  made  for  either  of  these  options.  Our  clinical  panel,  in 
particular,  felt  that  short  stays  are  often  clinically  appropriate  and  should  not  be  excluded. 
Our  clinical  panel,  in  particular,  felt  that  short  stays  are  often  clinically  appropriate  and 
should  not  be  excluded.  The  danger  is  that  added  payments  for  inpatient  diagnoses  will 
encourage  additional,  inappropriate  short  stay  admissions.  Our  physician  panel  stressed  the 
importance  of  monitoring  admission  patterns  under  risk  adjustment  as  a  means  of  controlling 
inappropriate  behavior  by  plans.  Clinical  review  of  admission  decisions  has  precedent  in  the 
Peer  Review  Organization  (PRO)  review  of  admissions  paid  under  Medicare's  Prospective 
Payment  System  (PPS).  However,  ex  post  monitoring  and  judging  the  clinical 
appropriateness  of  the  many  thousands  of  admission  decisions  by  individual  providers  and 
plans  is  a  monumental  task. 

A  more  feasible,  albeit  less  clinically  cogent,  approach  is  to  establish  a  minimum 
threshold  length  of  stay  required  for  an  inpatient  diagnosis  to  be  'counted'  in  the  payment 
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model.  The  greatest  danger  of  inappropriate  behavior  by  plans  is  encouragement  of  relatively 
inexpensive  short  stay  admissions.  As  a  policy  matter,  excluding  diagnoses  from  these 
admissions  may  strike  the  best  balance  of  administrative  feasibility,  protection  of  the 
Medicare  program  against  manipulation  by  health  plans,  and  fairness  to  plans  and 
beneficiaries.  There  is  no  reason  that  a  risk  adjustment  policy  need  be  based  on  admissions 
per  se  only.  Length  of  stay  can  also  be  considered.  Longer  length  of  stay  is  a  proxy  for 
greater  severity  of  illness  (i.e.,  longer-stay  patients,  on  average,  have  greater  future  costs). 
For  the  implementation  of  risk  adjustment,  focussing  only  on  the  more  severely-ill  longer- 
stay  patients,  while  eliminating  the  sensitivity  of  payments  to  increased  short  stay  admission 
of  less  ill  patients,  is  a  reasonable  policy  decision. 

In  our  1 995  Medicare  FFS  data,  only  7  percent  of  admissions  used  to  assign  payment 
PIPDCGs  are  zero  or  one  day  stays.  Thus,  if  additional  future  payments  for  short  stays  were 
denied,  only  a  small  proportion  of  admissions  would  be  subject  to  incentives  to  increase 
length  of  stay.  This  contrasts  with  the  large  numbers  of  people  who  are  diagnosed  with 
illnesses  included  in  the  PIPDCG  payment  model,  but  are  not  admitted  for  the  diagnosis  (see 
the  'admission  rate'  column  in  appendix  Table  A-1).  Shifting  a  significant  number  of  these 
patients  from  outpatient  settings  to  inpatient  wards  for  short  stay  diagnostic  testing,  or  minor 
procedures  and  therapies,  would  seem  relatively  low  cost  and  attractive  to  health  plans.  For 
a  relatively  small  cost  in  terms  of  introducing  incentives  to  inappropriately  increase  the 
lengths  of  1-day  hospital  stays,  excluding  short  stays  could  achieve  a  significant 
improvement  in  terms  of  reduced  incentive  to  admit  patients  to  the  hospital. 
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However,  our  1995  FFS  data  may  not  be  representative  of  current  managed  care 
practice  patterns.  If  managed  care  organizations  are  very  successful  at  reducing  length  of 
stay,  their  proportion  of  short  stays  may  be  much  higher  than  our  data  indicates,  hicremental 
payments  based  on  diagnosis  might  be  foregone  for  a  much  larger  number  of  (relatively  sick) 
enrollees,  and  a  higher  proportion  of  admissions  might  be  subject  to  incentives  to  lengthen 
stays.  Moreover,  excluding  short  stays  might  disproportionately  disadvantage  managed  care 
organizations  in  certain  areas  if  substantial  regional  variations  in  length  of  stay  exist. 
Excluding  short  stays  requires  obtaining  and  auditing  an  additional  data  item,  length  of  stay, 
which  imposes  additional  administrative  burden  and  complexity  on  HCFA  and  on  plans  that 
report  inpatient  encounter  data. 

In  the  end,  we  make  no  consensus  recommendation  on  whether  short  stay  diagnoses 
should  be  included  or  excluded  from  HCFA's  capitation  payments.  We  recommend  further 
consideration  of  this  issue  once  hospital  encounter  data  from  managed  care  plans  become 
available.  HCFA  has  reported  to  us  that  payment  simulations  using  actual  managed  care  data 
indicate  that  the  effect  on  aggregate  Medicare  payments  to  HMOs  of  including  versus 
excluding  short  stays  is  less  that  0.7  percent. 
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Length-of-Stay  Distribution  for  All  Admissions  Versus 
Those  That  Determine  PIPDCG  Assignment 


All  Admissions' 


PIPDCG  Admissions^ 


Length  of 
Stay  in  Days 


Cumulative 
Percent  Percent 


Cumulative 
Percent  Percent 


0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10+ 


0.7 
7.7 
12.0 
13.5 
12.3 
10.1 
8.3 
7.0 
5.3 
3.8 
19.3 


0.7 
8.4 

20.5 
33.9 
46.2 
56.3 
64.6 
71.6 
76.8 
80.7 
100.0 


0.4 
6.2 
10.3 
11.9 
11.4 
9.8 
8.4 
7.4 
5.7 
4.3 
24.2 


0.4 
6.5 
16.8 
28.7 
40.1 
49.9 
58.3 
65.7 
71.4 
75.8 
100.0 


*Total  admissions  =  415,231. 

*  Admissions  that  assign  a  person  to  PIPDCG  5  or  higher  in  the  base  PIPDCG  model 
(Model  4  of  Table  5-2). 
Total  admissions  =  167,677. 

NOTE:  1995  hospital  admissions. 

OUTPUT:  All  admissions:  NEW077B.OUT 
DCG  admissions:  NEW081B.OUT 

SOURCE:  Health  Economics  Research,  Inc.  analysis  of  1995  and  1996  Medicare  claims. 
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Regression  of  Actual  Expenditures  on  Predicted  Expenditures 
Interacted  With  Length-of-Stay 


Number  of  Observations: 

1,387,105 

* 

R-Squared  : 

- 

Dependent  Variable  Mean: 

5,186 

Root  Mean  Square  Error: 

13,550 

Model  Parameters: 

12 

Computer  Output: 

NEW081D.OUT 

Vii  ria  hip 

f  .fa  tin 

t 

Predicted  Expenditures 

ICO  Ci/Z 

352.96 

Predicted  Expenditures  Interacted  With: 

Length  of  Stay  0  Days 

-0.050 

-1.15 

Length  of  Stay  1  Day 

-0.168 

-12.89 

Length  of  Stay  2  Days 

-0.156 

-17.04 

Length  of  Stay  3  Days 

-0.123 

-15.61 

Length  of  Stay  4  Days 

-0.090 

-11.80 

Length  of  Stay  5  Days 

-0.057 

-7.04 

Length  of  Stay  6  Days 

-0.055 

-6.40 

Length  of  Stay  7  Days 

0.012 

1.35 

Length  of  Stay  8  Days 

0.020 

1.96 

Length  of  Stay  9  Days 

0.066 

5.79 

Length  of  Stay  1 0  or  More  Days 

0.199 

35.21 

The  model  was  estimated  without  an  intercept. 

^Predicted  expenditures  from  the  base  PIPDCG  model,  Model  4  of  Table  5-2. 


NOTE;  Length  of  stay  is  defined  only  for  admissions  that  assign  a  person  to  PIPDCG  5  or  greater. 
SOURCE;  Health  Economics  Research,  Inc.  analysis  of  1995  and  1996  Medicare  claims  data. 
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Table  8-3 

Future  Expenses  of  Short  Versus  Longer  Stays  by  PIPDCG 


Number  of  Observations:  1,387,105 
R-Squared 

Dependent  Variable  Mean:  5,186 

Root  Mean  Square  Error:  13,599 

Model  Parameters:  54 

Computer  Output:  NEW081E  OUT 


beta 

t-ratio 

beta 

t-ratio 

I>f\I  IDC  . 

PIPDCG  Interactions  With  Length  of  Stay: 

MALb.  0-34 

2,3 1 5 

1 7  93 

PIPDCG  5: 

IViALh,.  jj-44 

z,  1  iZ 

TO  OA 

zo  yo 

<  2  day  stay 

858 

1  29 

MALh.  45-54 

3,056 

34.83 

2  +  day  stay 

2,004 

5.94 

MALb:  55-59 

3,584 

29.60 

PIPDCG  6: 

MALb.  dU-o4 

4,203 

39. 16 

<  2  day  stay 

1,682 

1.68 

MALb.  D5-oy 

J,Z  14 

/O.ZU 

2  +  day  stay 

2,285 

6.61 

MALb.  70-74 

3,885 

103.55 

PIPDCG  7: 

MALh.  Ij-ly 

A  0  Al 

4,84  / 

111    1 A 

111/4 

<  2  day  stay 

1,882 

1,42 

\  A  A  \          Of\  OA 

MALb.  oO-i44 

5,677 

103.52 

2  +  day  stay 

3,839 

11.68 

MALE:  85-89 

6,555 

81.32 

PIPDCG  8: 

K  if  A  T  tr  ■  C\f\  C\A 

MALb.  90-94 

7, 126 

CATC 

50. z5 

<  2  day  stay 

3,240 

12.62 

\4A1  ET-  nC_i_ 

MALb.  95+ 

7,139 

25.04 

2  +  day  stay 

4,286 

48  93 

rbMALb:  0-34 

2,464 

14.98 

PIPDCG  9: 

CITKifAI  ET  .  1  Z  AA 

rbMALb.  35-44 

3,009 

24.82 

<  2  day  stay 

4,044 

7.90 

X^T~\  4  A  \   r~.    AC    C  A 

rbMALb:  45-54 

3,469 

32.29 

2  +  day  stay 

4,811 

49.16 

FEMALE:  55-59 

4,167 

30.07 

PIPDCG  10: 

CC\>f  Al  CT-  £A  CA 

rbMALb.  60-64 

5,276 

43.71 

<  2  day  stay 

4,730 

1067 

FbMALb:  65-69 

2,835 

74  84 

2  +  day  stay 

6,204 

52.81 

FEMALE:  70-74 

3,373 

104.64 

PIPDCG  11: 

rbMALb.  lo-ly 

4, 185 

1 1 8.83 

<  2  day  stay 

4,840 

9.03 

FbMALb:  80-84 

5,036 

123.77 

2  +  day  stay 

6,780 

68.92 

FEMALE:  85-89 

5,830 

1 1 1.93 

PIPDCG  12: 

rblvlALh.  yu-y4 

6,149 

79. 12 

<  2  day  stay 

6,512 

15.52 

FbMALb:  95+ 

5,853 

44.52 

2  +  day  stay 

8,818 

100.79 

PIPDCG  14: 

<  2  day  stay 

8,113 

8.00 

2  +  day  stay 

10,710 

62.85 

PIPDCG  16: 

<  2  day  stay 

8,554 

19.39 

2  +  day  stay 

12,809 

149  94 

PIPDCG  18: 

<  2  day  stay 

14,417 

10.81 

2  +  day  stay 

14,061 

72.80 

PIPDCG  20: 

<  2  day  stay 

12,616 

12.24 

2  +  day  stay 

17,884 

92.35 

PIPDCG  23: 

<  2  day  stay 

15,562 

11.72 

2  +  day  stay 

19,952 

88  38 

PIPDCG  26: 

<  2  day  stay 

20,106 

13.16 

2  +  day  stay 

21.141 

49,76 

PIPDCG  29: 

<  2  day  stay 

18,148 

7  87 

2  +  day  stay 

28,282 

59,40 

Model  is  estimated  without  an  intercept. 

SOURCE:  Health  Economics  Research,  Inc.  analysis  of  1995  and  1996  Medicare  claims  data. 
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Table  8-5 

PIPDCG  Model  With  Short  Stays  Excluded 


Model: 

1=BASE 

2 

3** 

Base  .Model 

Base  Model 

Base  Model 

w/LOS  >  1 

w/LOS  >  2 

Number  of  Observations: 

1  387,105 

1,387, 105 

1  387  1 05 

R-Squared: 

0  057202 

0  0S69I0 

0  056245 

Dependent  Variable  Mean: 

5  186 

5  186 

5  186 

Root  Mean  Square  Error: 

13  600 

13,602 

13,607 

Model  Parameters: 

"^9 

39 

39 

Computer  Output: 

NFWnSl  A 

1 N  L  vv  V  o  \  r\ 

NFwns  1  A 

NFWflSl  A 

isj  L  vv  VyO  I  A\ 

Variable 

beta 

t-ratio 

beta 

t-ratio 

beta 

t-ratIo 

AGE/SEX  GROUPS: 

MALE:  0-34 

2  318 

17  96 

2  315 

1 7  93 

2,314 

17  91 

MALE:  35-44 

2,73 1 

28  95 

2  734 

28  98 

2,739 

29  02 

MALE:  45-54 

3,054 

34.80 

3,059 

34.85 

3,070 

34  96 

MALE:  55-59 

3  582 

29.58 

3,590 

29,65 

3,604 

29  76 

MALE:  60-64 

4,201 

39. 14 

4,21 1 

39,23 

4,224 

39.33 

MALE:  65-69 

3,212 

76. 16 

3,218 

76.29 

3,226 

76.44 

MALE:  70-74 

3,882 

103,47 

3,889 

103.64 

3,899 

103  88 

MALE:  75-79 

4,846 

1 1 1.71 

4,853 

1 1 1  87 

4.866 

1 12. 14 

MALE:  80-84 

5,677 

103.52 

5,687 

103.69 

5.706 

104.01 

MALE:  85-89 

6,557 

81  32 

6,567 

81.44 

6,588 

81  68 

MALE:  90-94 

7,130 

50.27 

7,141 

50.34 

7,151 

50.39 

MALE:  95+ 

7,149 

25.07 

7,154 

25.08 

7,162 

25. 10 

FEMALE:  0-34 

2,468 

15.00 

2.479 

15.07 

2,498 

15  18 

FFMAI  F  35-44 

3,012 

24  84 

3,020 

24.90 

3,036 

25,02 

FEMALE:  45-54 

3,471 

32.31 

3,478 

32.37 

3,486 

32,43 

FEMALE:  55-59 

4,167 

30.07 

4,178 

30.15 

4,195 

30.26 

FEMALE:  60-64 

5,275 

43.69 

5,289 

43.80 

5,301 

43.88 

FEMALE:  65-69 

2,834 

74.83 

2,837 

74.88 

2,841 

74.96 

FEMALE:  70-74 

3,373 

104.64 

3,376 

104.73 

3,383 

104.90 

FEMALE:  75-79 

4,186 

1 18.85 

4,191 

1 18.98 

4,200 

1 19.19 

FEMALE:  80-84 

5,039 

123.84 

5,044  ^ 

123.94 

5,056 

124.21 

FEMALE:  85-89 

5,835 

1 12  02 

5,841  ■ 

112.11 

5,853 

112  31 

FEMALE:  90-94 

6.154 

79.18 

6,160 

79.24 

6,171 

79.36 

FEMALE:  95+ 

5,857 

44.55 

5,860 

44.57 

5,874 

44.66 

PIPDCGs*: 

5 

1,771 

5.88 

1.814 

6.01 

1,791 

5.88 

6 

2,224 

6.80 

2,173 

6.63 

2,136 

6.52 

7 

3,717 

11.65 

3,800 

12.00 

3,912 

12.48 

8 

4,187 

50.45 

4,203 

50.80 

4,230 

51.32 

9 

4,779 

49.69 

4.791 

49.82 

4,845 

50,50 

10 

6,122 

53.76 

6.202 

53.91 

6,269 

54,13 

1 1 

6,736 

69.53 

6,737 

69,43 

6,778 

69.61 

12 

8,724 

101.75 

8,709 

101,22 

8,724 

100  83 

14 

10,621 

63.12 

10,596 

62,69 

10,588 

62.22 

16 

12,662 

150.74 

12,698 

150.37 

12,728 

148.71 

18 

14,068 

73.56 

14,008 

73.03 

14,066 

72.79 

20 

17,699 

92.89 

17,768 

92.57 

17,619 

90.50 

23 

19,858 

89.08 

19,832 

88.32 

19,906 

87.84 

26 

21,125 

51.49 

21,034 

51.38 

21,180 

51  80 

29 

27,802 

59.58 

27,711 

59.38 

27,014 

57.25 

•  Admissions  of  0  or  1  days  are  not  considered  in  DCG  assignment 
**  Admissions  ofO,  1  or  2  days  are  not  considered  in  DCG  assignment 

*PIPDCG  4  is  the  omitted  category,  which  includes  all  persons  without  1995  hospital  admissions,  or  excluded 
or  certain  low-cost  admissions  only 
SOURCE:  Health  Economics  Research,  Inc  analysis  of  1995  and  1996  Medicare  claims  data. 
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Table  8-6 

PIPDCG  Model  With  Additional  Demographic  Factors,  With  Short  Stays  Excluded 


BASE 


Number  of  Observations: 
R-Squared: 

Dependent  Variable  Mean: 
Root  Mean  Square  Error: 
Model  Parameters: 
Computer  Output: 

Variable 


Model  With  Full  Interactions 
of  Medicaid  &  Ever  Disabled 
 With  Age  and  Sex  

1.387,105 
0.061759 
5,186 
13,568 
74 

D1AG123COU2 

beta  t-ratio 


Number  of 
Observations  for 
Interacted  Categories 


DEMOGRAPHIC  INTERACTIONS: 


MALE 

:  0-34*Medicaid 

607 

2.16 

8,054 

MALE 

:  35-44*Medicaid 

1.487 

7.91 

11,518 

MALE 

:  45-54*Medicaid 

1,886 

10.13 

8,296 

MALE 

:  55-59*Medicaid 

2,016 

7.30 

3,540 

MALE 

:  60-64*Medicaid 

1,843 

6.90 

3,564 

MALE 

:  6S-69*Medicaid 

2,252 

13.73 

8,293 

MALE 

:  70-74*Medicaid 

2,327 

14.92 

9,113 

MALE 

■  75-79  Medicaid 

2,372 

12.88 

6,646 

MALE 

80-84*Medicaid 

2,217 

10.34 

5,055 

MALE 

85-89*Medicaid 

2,244 

8.26 

3,344 

MALE 

90-94*Medicaid 

1,360 

3.38 

1,636 

MALE 

95+»Medicaid 

1,510 

2.11 

578 

FEMALE 

0-34*Medicaid 

902 

2.45 

5,138 

FEMALE 

35-44*Medicaid 

1.738 

7.09 

7,634 

FEMALE 

45-54*Medicaid 

1,733 

8.09 

8,168 

FEMALE 

55-59*Medicaid 

2,223 

7.98 

4,548 

FEMALE 

60-64*Medicaid 

1,876 

7.62 

5,454 

FEMALE 

65-69'Medicaid 

2,320 

18.97 

16,075 

FEMALE 

70-74*Medicaid 

2,155 

21.05 

22,491 

FEMALE 

75-79*Medicaid 

2,336 

21.44 

20,055 

FEMALE 

80-84*Medicaid 

2,268 

19.60 

18,459 

FEMALE 

85-89*Medicaid 

1,523 

11.42 

14,729 

FEMALE 

90-94*Medicaid 

1,252 

6.93 

8,903 

FEMALE 

95+*Medicaid 

506 

1.82 

4,344 

MALE 

65-69*Ever-disabled 

2,115 

18.04 

18,048 

MALE 

70-74*Ever-disabled 

2,052 

16.26 

14,559 

MALE 

75-79*Ever-disabled 

1,694 

10.98 

9,647 

MALE 

80-84*Ever-disabled 

1,464 

6.74 

4,876 

MALE 

85-89*Ever-disabled 

323 

0.69 

1,049 

MALE 

90-94*Ever-disabled 

-7,019 

-0.52 

1 

MALE 

95+*Ever-disabled 

0 

FEMALE 

65-69*Ever-disabled 

3,084 

23.05 

13,227 

FEMALE 

70-74*Ever-disabled 

2.976 

21.35 

1 1,432 

FEMALE 

75-79*Ever-disabled 

2.635 

17.15 

9,371 

FEMALE 

80-84*Ever-disabled 

1,812 

9,57 

6.123 

FEMALE 

85-89*Ever-disabled 

1,721 

4.30 

1,351 

FEMALE 

90-94*Ever-disabled 

0 

FEMALE 

95+*Ever-disabled 

0 
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Table  8-6  (continued) 
PIPDCG  Model  With  Additional  Demographic  Factors,  With  Short  Stays  Excluded 


 BASE  

Model  With  Full 
Interactions  of  Medicaid  &  Ever 
Disabled  With  Age  and  Sex 

Variable  beta  t-ratio 
AGE/SEX  GROUPS: 

MALE:  0-34  1,873  7.94 

MALE;  35-44  L939  14.18 

MALE:  45-54  2,486  23.30 

MALE:  55-59  3,134  22.38 

MALE:  60-64  3.874  32.36 

MALE:  65-69  2,759  5913 

MALE:  70-74  3,598  89  61 

MALE:  75-79  4.625  100.19 

MALE:  80-84  5,495  94.48 

MALE:  85-89  6,414  75.05 

MALE:  90-94  7,019  45.90 

MALE:  95+  6,923  21.81 

FEMALE:  0-34  1,844  5.86 

FEMALE:  35-44  2,055  10.98 

FEMALE:  45-54  2,685  17.96 

FEMALE:  55-59  3,280  17.86 

FEMALE:  60-64  4,544  29.38 

FEMALE:  65-69  2,310  56.16 

FEMALE:  70-74  2,998  86.59 

FEMALE:  75-79  3,810  100.41 

FEMALE:  80-84  4,683  105.72 

FEMALE:  85-89  5,589  96.97 

FEMALE:  90-94  5,928  66.72 

FEMALE:  95+  5,754  35.94 

PIPDCGs': 

5  1.910  5.68 

6  2,333  6.79 

7  3,556  10.90 

8  4,192  48.52 

9  4,666  48.03 

10  5,969  51.07 

11  6,480  66  10 

12  8,474  97.12 
14  10,200  59.89 
16  12,435  145.85 
18  13,547  70.17 
20  17,298  89.40 
23  19,496  86.56 
26  22,313  57.55 
29  26,464  64.82 


NOTE:  Diagnoses  from  admissions  with  length-of-stay  less  than  two  days  are  not  used  in 
assigning  PlPDCGs. 

*PIPDCG  4  is  the  omitted  category 

SOURCE:  Health  Economics  Research,  inc  analysis  of  1995  and  1996  Medicare  claims  data. 
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Table  8-7 

Rate  Cell  Factors  for  the  Base  PIPDCG  Model  (Short  Stays  Excluded)* 


(1)  (2)  (3)  (4) 

Never  Disabled,      Ever  Disabled,  Medicaid,  Medicaid  and 

Non-Medicaid       Non-Medicaid       Never  Disabled       Ever  Disabled 


1.  Demographic  Factor  (one  per  person) 


MALE  0-34  n/a 

35-44  n/a 

45-54  n/a 

55-59  n/a 

60-64  n/a 

65-69  0.53 

70-74  0.69 

75-79  0.89 

80-84  1.06 

85-89  1.24 

90-94  1.35 

95-H  1.33 


0.36  n/a  0  48 

0.37  n/a  0.66 

0.48  n/a  0  84 

0.60  n/a  0.99 

0.75  n/a  1  10 

0.94  0.97  1.37 

1.09  1.14  154 

1.22  1.35  1.68 

1.34  1.49  1.77 

1.30  1.67  1.73 

1.42  1.62  1.68 

1.40  1.63  1.69 


FEMALE        0-34  n/a 

35-44  n/a 

45-54  n/a 

55-59  n/a 

60-64  n/a 

65-69  0.45 

70-74  0.58 

75-79  0.73 

80-84  0.90 

85-89  1.08 

90-94  1.14 

95+  111 


0.36                     n/a  0  53 

0.40                     n/a  0  73 

0.52                    n/a  0.85 

0.63                     n/a  106 

0.88                     n/a  1.24 

1.04  0  89  1.49 

1.15  0.99  1.57 

1.24  1.19  169 

1.25  1.34  1.69 
1.41  1.37  1.70 
1.47  1.38  1.72 
1.44  1.21  1.54 


II.  PIPDCG  Factor  (one  per  person  --  add  to  demographic  factor) 


PlPDCGs  4 

0.00 

5 

0.37 

6 

0.45 

7 

0.69 

8 

0.81 

9 

0.90 

10 

1.15 

11 

1.25 

12 

1  63 

14 

1,97 

16 

2.40 

18 

2.61 

20 

3.34 

23  . 

3.76 

26 

4.30 

29 

5.10 

•  From  regression  model  in  Table  8-6  Preliminary,  subject  to  actuanal  smoothing  of  regression  coefficients 
NOTES: 

Rate  cell  denominator  Overall  Sample  Mean,  S5. 1 86 

Ever-disabled  score  for  male  and  female  90-94.  95+  was  set  to  value  for  age  85-89 
OUTPUT  DIAGI23COU2 

SOURCE   Health  Economics  Research,  Inc  analysis  of  1995  and  1996  Medicare  data 
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To  this  point,  the  report  has  been  concerned  with  the  development  of  risk  adjustment 
models  and  factors.  The  only  goodness  of  fit  statistic  that  has  been  consistently  presented 
is  the  R-squared  statistic.  The  R-squared  statistic  measures  the  ability  of  the  model  to  predict 
expenditure  differences  among  individuals.  It  is  also  important  to  know  how  accurately  the 
model  predicts  mean  expenditures  for  selected  groups  of  Medicare  beneficiaries.  Ability  to 
predict  mean  expenditures  for  groups  correctly  is  measured  by  the  'predictive  ratio',  the  ratio 
of  mean  predicted  expenditures  to  mean  actual  expenditures. 

The  first  two  sections  of  this  chapter  analyze  how  well  the  PIPDCG  payment  model 
predicts  mean  expenditures  for  groups  of  Medicare  beneficiaries  that  are  of  policy  or 
technical  interest.  Comparisons  are  made  to  the  predictive  accuracy  of  demographic  models 
that  are  similar  to  the  Adjusted  Average  Per  Capita  Cost  (AAPCC)  method  on  which 
Medicare  risk  adjustment  is  currently  based.  Section  9.1  discusses  predictive  accuracy  on 
the  5  percent  1995-1996  Standard  Analytic  File  (SAF)  sample.  Section  9.2  discusses 
accuracy  using  the  1991-1994  Medicare  Current  Beneficiary  Survey  (MCBS).  The 
approximately  50  risk  groups  used  to  validate  the  results  of  the  models  are  defined  on 
demographic  characteristics,  Medicare  entitlement  status,  dual  Medicaid  eligibility, 
expenditure  rankings,  numbers  of  hospitalizations,  chronic  conditions  and,  in  the  case  of  the 
MCBS,  self-reported  health  and  functional  status. 
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Another  important  property  of  a  risk  adjustment  model  is  its  stability.  That  is,  for 
populations  of  different  sizes,  such  as  health  plans  with  different  enrollment  levels,  how 
stable  and  predictable  are  the  PIPDCG  model's  predictions  from  year  to  year?  The  MCBS 
provides  a  good  opportunity  to  simulate  stability  because  it  is  a  longitudinal  survey  with 
replacement.  Like  a  health  plan,  there  is  considerable  overlap  in  its  sample  across  years,  but 
with  some  turnover.  Section  9.3  discusses  our  stability  analysis  using  statistical  reasoning 
and  MCBS  simulations. 


9.1     Predictive  Accuracy  Using  the  Five  Percent  Sample  of  Medicare 
Beneficiaries 

Unlike  our  earlier  project  (Ellis  et  al,  1 996),  we  did  not  reserve  any  of  the  1 995/1 996 
SAP  sample  for  model  validation.  We  used  the  entire  5  percent  sample  for  model 
development  to  maximize  sample  sizes  of  hospital  diagnoses,  because  hospitalization  is 
infrequent  for  many  diagnoses.  Thus,  we  conduct  our  group  predictive  accuracy  analysis  on 
the  same  sample  that  was  used  for  model  development.  It  is  not  surprising  that  the  PIPDCG 
model  predicts  accurately  on  this  sample  for  'validation'  groups  defined  in  terms  of  factors 
included  in  the  model,  such  as  age  and  sex.  That  is  what  the  model  was  developed  to  do. 
However,  several  of  the  validation  groups  that  we  analyze  are  not  included  as  predictive 
variables  in  the  PIPDCG  model,  and  thus  provide  a  true  test  of  the  model's  predictive  ability. 
Also,  we  have  found  in  our  earlier  work  (Pope  et  al,  1998;  Ellis  et  al,  1996)  that  validation 
results  using  independent  samples  reserved  for  validation,  or  large  random  subsamples  of  the 
model  development  sample  (e.g.,  randomly  dividing  the  model  development  sample  into 
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equal  halves),  produce  similar  results  to  validating  on  the  entire  model  development  sample. 
This  is  because  all  these  samples  are  quite  large,  minimizing  the  influence  of  random  small 
sample  variations.  We  believe  that  the  results  presented  in  this  section  are  representative  of 
results  that  would  be  obtained  with  other  large,  independent  samples  of  Medicare 
beneficiaries.  Results  may  differ  in  small  samples,  of  course,  because  they  are  subject  to 
greater  random  variation. 


9.1.1  Predictive  Ratios 

The  predictive  accuracy  results  using  the  five  percent  sample  of  Medicare 
beneficiaries  from  1995  (base  year)  and  1996  (predictive  year)  are  presented  in  Tables  9-1 
through  9-3.  Table  9-1  presents  predictive  ratios  for  three  risk  adjustment  models:  the  age- 
gender  model,  a  demographic  model  with  age-gender.  Medicaid,  and  'ever  disabled'  factors, 
and  the  PIPDCG  payment  model  (including  age-gender,  Medicaid,  and  'ever  disabled' 
factors).'  Medicare's  current  AAPCC  system  includes  factors  similar  to  the  demographic 
model,  except  that  it  excludes  'ever  disabled'  status,  but  includes  'institutionalization'.^  The 
predictive  ratio  is  calculated  as  the  total  predicted  payment  for  a  group  divided  by  the  actual 
payment  for  that  group.  Values  of  the  predictive  ratio  close  to  one  indicate  better  payment 
accuracy. 

'  In  this  chapter,  we  test  the  PIPDCG  payment  model  including  short  stays.  The  proportion  of  short  stays  in  our  fee-for- 
service  data  is  small  (see  Chapter  8),  so  the  predictions  of  the  model  including  or  excluding  short  stays  should  be  similar 
in  most  cases.  Also,  on  this  historical  fee-for-service  dataset,  there  is  no  reason  to  suspect  gaming  or  manipulation  of 
admission  rates  or  lengths  of  stay  to  increase  payments. 

^  Of  course,  the  AAPCC  is  not  calibrated  on  the  1995/1996  SAP  dataset  so  the  predictive  accuracy  of  the  actual  AAPCC 
payment  factors  may  be  somewhat  worse  than  is  indicated  by  our  demographic  model. 


Health  Economics  Research,  Inc. 

Dcg98/2draftrpt/chap9  wpd^pwl 


Model  Validation:  9-3 


Chapter  9  Model  Validation 

All  of  the  risk  adjustment  models  do  well  when  comparing  across  subgroups  of  the 
population  that  are  defined  by  age  and  sex.  This  is  not  surprising  since  age  and  sex  are 
themselves  used  for  risk  adjustment.  Adding  Medicaid  and  ever  disabled  status  to  age/sex 
substantially  improves  predictions  for  black  beneficiaries,  but  adding  hospital  diagnoses  (the 
PIPDCGs)  results  in  minimal  fiirther  improvement.  Predicted  expenditures  remain  about  1 0 
percent  too  low  for  blacks.  Disabled  versus  aged  Medicare  entitlement  status  is  captured  in 
all  models  by  age,  and  is  predicted  accurately  by  all  models.  The  expenditures  of  the 
'working  aged'  are  predicted  accurately  by  the  second  stage  multiplier  approach  (see  Chapter 
6)  used  in  the  demographic  and  PIPDCG  models.  Adding  Medicaid  and  ever  disabled  status 
in  the  demographic  and  PIPDCG  models  corrects  the  underpredictions  of  the  age-gender 
model  for  these  groups. 

The  PIPDCG  model  outperforms  the  age-gender  and  demographic  models  for  the 
quintiles  of  prior  expenditures,  with  the  exception  of  the  fourth  quintile.^  It  does  notably 
better  for  the  highest-prior-expenditure  20,  5,  and  1  percent  of  Medicare  beneficiaries, 
although  still  substantially  underpredicting  for  them.  The  PIPDCG  model  does  a 
significantly  better  job  of  predicting  expenditures  for  individuals  ranked  according  to  the 
number  of  prior-year  hospitalizations,  limiting  overpayment  among  individuals  with  few 
admissions  and  underpayment  among  beneficiaries  with  two  or  more  hospitalizations. 


'  Since  less  than  20  percent  of  Medicare  beneficiaries  are  hospitalized  in  a  year,  the  fourth  expenditure  quintile  presumably 
includes  mostly  people  with  large  outpatient  expenditures.  These  people  are  not  measured  by  the  PIPDCG  model,  which 
includes  onK  hospital  diagnoses. 
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The  chronic  condition  validation  groups  are  defined  by  ambulatory  as  well  as  all 
inpatient  diagnoses.  For  this  reason,  they  encompass  many  more  beneficiaries  than  are 
identified  with  the  diagnosis  in  the  PIPDCG  model,  which  uses  only  principal  inpatient 
diagnoses.  These  groups,  then,  provide  a  real,  (mostly)  independent  test  of  the  predictive 
accuracy  of  the  PIPDCG  model.  Wliile  still  underpredicting  for  all  chronic  disease  groups, 
the  diagnostic-based  model  does  better  for  each  diagnosis  than  the  demographic  models.  The 
PIPDCG  model  does  best  relative  to  demographics  when  the  diagnosis  is  most  likely  to  be 
the  reason  for  a  hospital  admission,  such  as  for  lung/pancreas  cancer  and  intracerebral 
hemorrhage.  Its  predictive  accuracy  exceeds  that  of  the  demographic  models  the  least  for 
diagnoses  with  more  outpatient-oriented  treatment,  such  as  arthritis  or  hypertension. 

These  predictive  ratios  are  very  similar  to  those  we  obtained  with  our  prior  PIPDCG 
model  on  a  comparable  1991/1992  five  percent  sample  (Ellis  et  al.,  1996,  Table  8-3).  This 
shows  that  the  performance  of  the  PIPDCG  model  is  predictable  and  stable  across  years  and 
samples,  at  least  for  large  fee-for-service  samples.  The  predictive  performance  for  groups 
of  the  current  PIPDCG  payment  model  is  slightly  worse  than  of  our  previous  model.  We 
attribute  this  to  the  exclusion  of  many  diagnoses  from  the  current,  payment-oriented  version 
of  the  model  (see  Chapter  3).  The  PIPDCG  model  developed  in  Ellis  et  al.,  1996  included 
all  principal  inpatient  diagnoses.  We  feel  that  the  improvement  in  payment  incentives  and 
resistance  to  provider  manipulation  and  practice  pattern  variation  is  worth  the  slight 
degradation  in  predictive  accuracy  that  occurs  when  diagnoses  are  excluded. 
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9.1.2  Predicted  Versus  Actual  Expenditures  in  Dollars 

Table  9-2  compares  mean  actual  expenditures  with  mean  predicted  expenditures  from 
each  of  the  three  risk  adjustment  models,  by  validation  group.  That  is,  Table  9-2  shows  the 
denominators  and  numerators  of  the  predictive  ratios  of  Table  9-1.  Large  absolute 
discrepancies  between  actual  and  predicted  payments  that  are  associated  with  identifiable 
patient  characteristics  create  opportunities  for  biased  selection  by  health  plans  -  either 
selecting  patients  whose  actual  expenditures  fall  short  of  predicted  expenditures  or  avoiding 
individuals  whose  actual  expenditures  exceed  predicted  expenditures.  The  results,  of  course, 
are  consistent  with  the  predictive  ratios  in  Table  9-1,  but  give  a  better  idea  of  the  possible 
profits  and  losses  in  dollars  from  biased  selection. 

For  example,  for  the  lowest  quintile  expenditure  group,  overpayment  is  reduced  from 
roughly  $3,000  under  the  AAPCC-like  model  to  $2,000  under  the  PIPDCG  model,  reducing 
the  incentive  to  select  healthier  enrollees.  In  contrast,  for  the  highest  quintile  expenditure 
group,  underpayment  is  reduced  from  approximately  $7,000  under  the  age  and  sex  model  to 
$3,000  under  the  diagnosis-based  model,  weakening  the  incentives  to  discourage  the 
enrollment  of  sicker  patients.  A  similar  improvement  in  incentives  can  be  seen  in  the 
hospitalization  and  chronic  condition  validation  groups.  Moving  from  the  age-sex  model  to 
the  PIPDCG  model  reduces  underpayments  from  $1,204  to  $672  for  benign  or  unspecified 
hypertension  (at  the  low  end)  and  from  $9,874  to  $5,747  for  lung  or  pancreas  cancer  (at  the 
high  end). 
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9.1.3  Predictive  Accuracy  for  Individuals  Within  Groups: 

The  second  measure  of  predictive  power  used  to  compare  across  models  and 
validation  groups  is  the  value,  shown  in  Table  9-3 .  The  R"  measures  the  proportion  of  the 
variance  in  expenditures  across  individuals  explained  by  the  risk  adjustment  model.  The 
closer  the  R^  value  is  to  1 00  percent,  the  more  of  the  individual-level  spending  variation  is 
being  measured  by  the  model  and  the  stronger  the  predictive  power.  The  closer  the  R'^  value 
is  to  zero,  the  less  of  the  cross-sectional  spending  variation  is  being  captured  by  the  model. 
For  a  particular  validation  group,  the  R^  measures  ability  to  predict  expenditure  variation 
among  individuals  in  that  group.  If  most  of  a  model's  predictive  power  results  from 
predicting  differences  in  average  expenditures  across  groups,  it  may  have  little  or  no 
predictive  power  within  a  group.  In  fact,  the  within-group  R'  can  even  be  negative,  if  the 
mean  expenditure  of  a  group  is  a  better  predicter  of  individuals'  expenditures  than  the  risk 
adjustment  model  (see  Ellis  et  al.,  1996,  Chapter  8  for  more  detailj). 

The  results,  shown  in  Table  9-3,  indicate  that  the  PIPDCG  model  has  more  predictive 
power  than  the  demographic  models  within  virtually  all  risk  groups.  The  diagnosis-based 
model  explains  nearly  six  percent  of  the  spending  variation  among  elderly  Medicare 
enroUees  and  over  nine  percent  among  the  disabled,  compared  with  less  than  two  percent 
under  either  of  the  other  two  models.  The  PIPDCG  model  captures  significantly  more  of  the 
cross-sectional  variation  for  the  validation  groups  defined  on  race,  Medicare  as  secondary 
payer,  ever  disabled,  and  Medicaid  enroUee.  The  PIPDCG  model  explains  over  five  percent 
of  the  variation  in  spending  for  beneficiaries  with  at  least  one  of  the  listed  chronic  conditions, 
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compared  with  less  than  one  percent  for  either  of  the  demographic  models.  None  of  the 
models  has  much  predictive  power  within  groups  defined  on  prior-year  expenditure  quintiles 
or  number  of  hospitalizations.  The  large  number  of  negative  R^s  indicates  that  the  models' 
predictive  power  is  across  these  groups,  not  within  them.  But  here  too  the  PIPDCG  model 
does  relatively  better  than  the  demographic  models. 


9.2     Predictive  Accuracy  for  Groups  Using  the  Medicare  Current 
Beneficiary  Survey 

We  also  computed  predictive  ratios  using  our  1991-1994  MCBS  sample.  Results  are 
shown  in  Table  9-4.  Dollar  amounts  and  R^s  were  not  computed  for  the  MCBS  sample.  One 
additional  model  is  validated,  a  model  including  age,  gender,  and  hospital,  diagnoses 
(PIPDCGs),  but  excluding  Medicaid  and  ever  disabled.  Comparing  this  model  with  the  full 
payment  model  including  age,  gender.  Medicaid,  ever  disabled,  and  PIPDCGs  shows  the 
effect  of  adding  Medicaid  and  ever  disabled  to  the  PIPDCG  model. 

The  MCBS  is  an  independent  sample,  not  used  for  model  development.  The 
coefficients  estimated  on  the  1995/96  5  percent  sample  were  used  to  predict  expenditures  for 
the  MCBS  sample.  The  number  of  observations  is  about  32,000,  but  the  effective  sample 
size  is  smaller  because  the  MCBS  is  a  longitudinal  survey,  and  many  of  the  same  people 
respond  in  multiple  years.  About  60-70  percent  of  the  respondents  are  the  same  across  all 
four  years.''  Because  of  much  smaller  sample  sizes,  the  MCBS  predictive  ratios  are  not 

■*  The  correlation  between  two  years  of  the  expenditures  of  a  person  is  only  about  30  percent,  so  the  effective  sample  size 
is  only  reduced  somewhat  with  the  presence  of  the  same  people  across  years. 
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estimated  as  precisely  as  those  estimated  on  the  5  percent  sample  presented  in  the  previous 
section.  They  are  not  exact  amounts,  but  are  subject  to  random  sampling  error,  which  should 
be  kept  in  mind  when  interpreting  them.  The  MCBS  predictive  ratios  were  normalized  to 
equal  1.00  for  the  entire  sample.  Un-normalized  ratios  are  slightly  less  than  1.00,  possibly 
due  to  random  error  (e.g.,  large  expenditure  outliers)  or  differences  in  the  MCBS  and  5 
percent  samples.  We  normalized  so  that  the  underprediction  for  the  entire  sample  does  not 
affect  predictive  ratios  for  individual  groups. 

The  MCBS  validation  groups  are  similar  to  those  used  in  the  5  percent  sample 
analysis  in  the  preceding  section.  Some  groups  are  collapsed  (age/sex)  or  omitted  (working 
aged)  because  of  the  smaller  MCBS  sample  sizes.  Three  sets  of  groups  are  added  based  on 
survey  variables  not  available  for  the  5  percent  sample.  These  are  'institutional  status',  'self- 
rated  general  health  status',  and  'functional  status'.  Also,  the  MCBS  chronic  condition 
groups  are  defined  differently.  On  the  MCBS,  respondents  were  asked  if  a  doctor  'had  ever 
told  them  that  they  had  [condition]?'.  The  5  percent  sample  chronic  condition  groups  were 
defined  by  the  presence  of  a  claims  diagnosis  in  the  prior  year.  Thus,  in  the  5  percent  sample 
analysis,  the  chronic  condition  groups  include  beneficiaries  with  a  condition  that  is  diagnosed 
and  presumably  under  treatment  in  the  prior  year.  In  the  MCBS  analysis,  the  condition  is 
subject  to  respondent  recall,  and  may  have  occurred  at  any  time  in  the  respondent's  life. 

The  results  (Table  9-4)  show  that  all  models  predict  well  for  age,  gender,  and 
aged/disabled  Medicare  entitlement  status.  As  expected,  models  not  including  Medicaid  and 
ever  disabled  underpredict  for  these  groups.  Models  including  them  slightly  overpredict. 
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This  could  be  due  to  random  error,  or  an  expenditure  outlier  who  is  both  Medicaid  and  ever 
disabled.^  As  found  in  Chapter  7,  expenditures  for  institutionalized  Medicare  beneficiaries 
are  predicted  accurately  by  the  PIPDCG  payment  model  including  Medicaid  and  ever 
disabled.  Allowing  for  some  random  variation  in  the  MCBS  predictive  ratios,  the  results 
across  prior-year  expenditure  and  hospitalization  groups  are  similar  to  the  5  percent  sample 
results,  namely,  the  models  including  hospital  diagnoses  (PIPDCGs)  do  much  better  than 
demographic  models. 

The  self-rated  general  health  status  and  functional  status  results  are  particularly 
interesting,  since  these  validation  groups  could  not  be  defined  on  the  5  percent  sample. 
Adding  Medicaid  and  ever  disabled,  and  hospital  diagnoses  (PIPDCGs)  both  improve 
predictive  accuracy  across  these  groups,  with  the  PIPDCGs  improving  accuracy  more  than 
the  demographic  factors.  For  example,  the  full  payment  model  with  PIPDCGs,  Medicaid, 
and  ever  disabled  raises  predicted  payments  to  67  percent  of  actual  payments  for 
beneficiaries  rating  their  own  health  as  'poor',  from  a  49  percent  ratio  for  the  age-gender 
model.  Adding  Medicaid  and  ever  disabled  alone  increases  the  predictive  ratio  from  49  to 
54  percent,  then  adding  PIPDCGs  raises  it  to  67  percent.  Similarly,  the  most  functionally 
limited  beneficiaries  (difficulty  in  performing  5  to  6  Activities  of  Daily  Living)  have  an 
age/sex  only  predictive  ratio  of  56  percent.  Adding  the  two  demographic  factors  raises 


For  example,  compare  the  ever  disabled  sample  size  of  87, 1 54  independent  observ  ations  in  Table  9- 1  to  the  2,77 1  non- 
independent  observations  in  Table  9-4.  An  expenditure  outlier  would  have  a  much  greater  effect  on  the  Table  9-4  than 
the  Table  9-1  results. 
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predictions  to  61  percent  of  costs,  then  adding  PIPDCGs  increases  the  predictive  ratio  to  73 
percent. 

The  MCBS  chronic  condition  results  are  similar  to  those  on  the  5  percent  sample, 
with  the  PIPDCG  payment  model  showing  improvement  over  the  full  demographic  model 
for  every  diagnosis  except  dementia.  The  margin  of  improvement  is  somewhat  lower  than 
in  the  5  percent  sample,  as  might  be  expected  from  the  MCBS's  broader  definition  of 
conditions  to  include  those  not  currently  under  treatment.  As  in  the  5  percent  sample,  the 
PIPDCG  model's  margin  of  superiority  is  less  for  diagnoses  whose  treatment  is  more 
outpatient  oriented,  such  as  hypertension,  skin  cancer,  and  rheumatoid  or  osteo-arthritis. 

9.3     Stability  of  the  PIPDCG  Payment  Model 

An  important  real- world  issue  for  a  risk  adjustment  model  is:  how  stable  are  its 
predictions?  It  is  desirable  that  predictions  for  a  population  that  is  not  changing  significantly 
over  time,  such  as  a  county's  residents  or  a  long-established  health  plan's  enrollees,  are 
stable  and  predictable  over  time.  The  amount  of  random  variation  in  mean  predicted 
expenditures,  or  the  mean  risk  score,  clearly  depends  on  the  size  of  the  population.  The 
incidence  of  illness  is  largely  random,  and  in  a  small  population,  the  number  and  type  of 
hospitalizations,  and  hence  PIPDCG  assignments,  may  vary  from  year  to  year.  In  this 
section,  we  analyze  the  amount  of  random  variation  in  the  PIPDCG  payment  model's 
predictions.  In  section  9.3.1,  we  develop  a  statistical  formula  to  predict  the  amount  of 
random  variation.  Then  in  Section  9.3.2,  we  conduct  a  simulation  using  the  Medicare 
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Current  Beneficiary  Survey  of  changes  in  risk  scores  nationally  and  by  region  across  three 


years. 

9.3.1  Statistical  Variation  in  PIPDCG  Predictions 

In  this  section,  we  develop  a  statistical  formula  to  quantify  the  amount  of  random 
variation  in  predicted  expenditures,  or  risk  scores,  from  the  PIPDCG  and  demographic  risk 
adjustment  models.  We  then  use  the  formula  to  estimate  the  accuracy  of  mean  risk  scores 
for  samples  of  different  sizes,  such  as  the  enrollees  of  small  and  large  health  plans.  Even  if 
PIPDCG  predictions  are  based  on  a  census  of  plan  members,  predictions  for  different  years 
can  be  thought  of  as  different  samples  drawn  from  the  plan  population.  Throughout  this 
section  and  the  next,  we  focus  on  quantifying  random  variation.  We  assume  a  stable 
population  whose  underlying  health  risk  does  not  change  over  time. 

To  start,  we  need  to  establish  some  notation.  Let  PE  denote  predicted  expenditures 
from  a  risk  adjustment  model.  Assume  that  PE  has  mean  [i  and  variance  a^.  Then  the 
sample  mean  of  PE,  for  example  mean  predicted  expenditures  of  enrollees  in  a  health  plan, 
is  distributed  with  mean  |i  and  variance  cr^/n.  We  denote  the  sample  mean  of  PE  for  a  health 
plan  by  |i(PE).  Using  the  Central  Limit  Theorem, 

N  =  v/n  •  (n(PE)  -  |i)/a  (9-1) 
is  asymptotically  distributed  as  a  standard  normal  random  variable  with  mean  0  and  variance 
1. 
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There  is  a  95  percent  chance  that  a  standard  normal  random  variable  will  lie  within 
the  interval  (-1.96,  1.96),  or  a  95  percent  chance  that 

-1.96  <N<  1.96.  (9-2) 
Let  (p  denote  national  mean  predicted  expenditures.  Multiplying  equation  (9-2)  by  a,  iVn, 
and  l/(p,  we  have 

1 .96a/((p\/n)  <  |i(PE)/  cp  -  fi/cp  <  1 .96a/((p^n).  (9-3) 
But  |i(PE)/  (p  is  just  the  sample  relative  risk  score  for  the  health  plan,  the  mean  predicted 
expenditures  for  its  enrollees  divided  by  the  national  mean  predicted  expenditures  (p.  Let's 
denote  'relative  risk  score'  by  RRS  =  ^(PE)/  (p.  |i/(p  is  the  unknown  theoretical  value  of  the 
relative  risk  score  for  the  health  plan.  We  estimate  it  with  the  observable  risk  score,  RSS. 
Thus,  an  estimate  of  the  95  percent  confidence  interval  for  a  population's  relative  risk  score 
is 

RRS±  1.96a/((pv/n),  (9-4) 
or,  noting  that  a/(p  is  the  coefficient  of  variation,  or  CV,  the  95  percent  confidence  interval 
can  also  be  expressed  as 

RRS±  1.96-CV/v/n.  (9-5) 
Using  equation  (9-5),  Table  9-5  presents  estimated  95  percent  confidence  intervals 
for  samples  of  various  sizes  for  three  models: 

•  the  age/sex  model  (model  1  in  Table  5-2); 

•  the  demographic  model  (model  2  in  Table  5-2);  and 

•  the  PIPDCG  payment  model,  including  short  stays  (model  4  in  Table  5- 
2). 
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The  latter  two  models  include  Medicaid  and  ever  disabled  status  in  addition  to  age  and  sex. 
The  last  model  also  includes  prior  year  hospital  diagnoses.  The  coefficient  of  variation  for 
each  model  was  estimated  as  the  national  CV  on  our  PIPDCG  modelling  sample  (n  =  1 .37 
million)  of  its  predicted  expenditures.  The  modelling  sample  CVs  are  0.25479  for  the 
age/sex  model,  0.34717  for  the  demographic  model,  and  0.68295  for  the  PIPDCG  model. ^ 
The  confidence  intervals  in  Table  9-5  are  expressed  in  percentage  points,  that  is, 
(1.96-CV/yn)-100.  For  example,  suppose  the  mean  relative  risk  score  using  the  age/sex 
model  for  a  plan  with  1,000  enrollees  is  1.09.  From  Table  9-5,  the  estimated  95  percent 
confidence  interval  for  this  plan's  risk  score  is  1.09  ±  1.6%,  or  1.09  ±  0.016,  or  (1.074, 
1.106). 

For  any  sample  size,  as  shown  by  equation  (9-5),  the  size  of  the  confidence  interval 
of  a  model  is  proportional  to  the  CV  of  that  model's  predicted  expenditures.  The 
demographic  model's  CV  is  40  percent  larger  than  the  CV  of  the  age/sex  model,  and  the 
PIPDCG  model's  CV  is  double  that  of  the  demographic  model,  and  almost  triple  that  of  the 
age/sex  model.  The  proportional  effect  of  the  models'  CVs  on  confidence  intervals  is  clearly 
evident  looking  horizontally  across  Table  9-5  for  any  sample  size.  Table  9-5  shows  that 
confidence  intervals  are  large  at  the  smallest  sample  sizes  (50,  100)  even  for  the  age/sex 
model.  Confidence  intervals  rapidly  narrow  as  sample  size  increases  (in  proportion  to  \/Vn). 
Confidence  intervals  of  ±  5  percent  are  reached  for  the  age/sex  model  at  about  1 00  enrollees, 
for  the  demographic  model  at  about  200  enrollees,  and  for  the  PIPDCG  model  at  about  750 

*  From  computer  outputs  BD12C.0UT  (age/sex  and  demographic  models),  and  NEWl  12BA.0UT  (PIPDCG  model). 
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enrol  lees.  Confidence  intervals  of  ±  2  percent  are  reached  for  the  age/sex  model  at  about  625 
enroUees,  for  the  demographic  model  at  about  1,500  enrollees,  and  for  the  PIPDCG  model 
at  about  4,750  enrollees.  Confidence  intervals  of  ±  1  percent  are  reached  for  the  age/sex 
model  at  2,500  enrollees,  for  the  demographic  model  at  5,000  enrollees,  and  for  the  PIPDCG 
model  at  about  17,500  enrollees. 

9.3.2  Simulation  Using  the  MCBS  of  Risk  Adjustment  Model  Stability 

In  addition  to  the  theoretical  formula  developed  in  the  preceeding  section,  we 
simulate  stability  of  risk  model  scores  over  time  using  actual  Medicare  (fee-for-service) 
claims  data.  The  Medicare  Current  Beneficiary  Survey  (MCBS)  provides  a  good  simulation 
of  a  health  plan.  It  is  a  longitudinal  survey,  with  substantial  sample  overlap  from  year  to 
year.  But  the  sample  is  replenished  for  attrition  and  death,  simulating  turnover  in  a  health 
plan.  The  goal  is  to  maintain  a  representative  sample  of  the  national  Medicare  population 
each  year,  implying  that  the  population's  medical  risk  characteristics  should  be  stable  over 
short  time  periods.  Our  MCBS  sample  is  for  the  three  pairs  of  years  1991/92,  1992/93,  and 
1993/94.  Expenditures  are  predicted  for  1992,  1993,  and  1994  using  prior  year 
characteristics.  All  computations  are  weighted  to  be  nationally  representative  using  the 
MCBS  sampling  weights. 

We  computed  relative  risk  scores  for  1992,  1993,  and  1994  from  the  same  three 
models  studied  in  the  previous  section — age/sex,  demographic,  and  PIPDCG.  Risk  scores 
were  computed  for  the  nation  as  a  whole  (entire  MCBS  sample),  and  for  each  of  the  four 
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Census  regions — ^Northeast,  Northcentral  (Midwest),  South,  and  West.  Our  MCBS  sample 
as  a  whole  has  an  annual  sample  size  of  1 0,000  to  1 1 ,000,  simulating  enrollees  in  a  small  to 
moderate  size  health  plan.  Regional  sample  sizes  range  from  about  1,500  to  4,000, 
simulating  enrollees  in  very  small  to  small  health  plans.  The  underlying  assumption  of  the 
analysis  is  that  actual  health  status  did  not  vary  measurably  in  the  nation  as  a  whole,  or  in  any 
region,  from  1991  to  1994.  Hence,  differences  in  risk  scores  across  years  for  a  single  model 
in  a  given  region  represent  random  fluctuations. 

Results  are  shown  in  Table  9-6.  Sample  sizes,  mean  risk  scores  by  model,  region, 
and  year,  and  standard  errors  of  mean  risk  scores  are  shown  in  various  panels  of  the  table. 
As  expected,  the  age/sex  model  is  very  stable  across  years,  with  only  slight  variations  of  1 
percentage  point  evident  in  a  region's  mean  age/sex  risk  scores  across  the  three  years. 
Standard  errors  of  mean  regional  age/sex  risk  scores  are  small,  about  0.5  percent.  The 
demographic  model  is  less  stable,  with  variations  of  as  much  as  3  percentage  points  in  a 
region's  mean  risk  score  over  time.  Standard  errors  for  the  demographic  model  are  about  0.7 
percent.  The  PIPDCG  model  is  the  least  stable.  Variations  of  as  much  as  4  percentage 
points  in  a  region's  risk  scores  over  the  three  years  occur.  Standard  errors  of  mean  regional 
risk  scores  average  about  1 .4  percent.  Still,  given  that  the  regions  simulate  very  small  health 
plans,  the  variations  in  the  PIPDCG' s  risk  scores  do  not  seem  unacceptable.  They  are  only 
slightly  greater  than  fluctuations  in  the  demographic  scores,  which  are  roughly  representative 
of  HCFA's  current  AAPCC  capitation  payment  method. 
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The  simulation  results  are  consistent  with  the  theoretical  analysis  of  the  previous 
section,  as  quantified  in  Table  9-5.  For  a  normal  distribution,  doubling  the  standard  error 
should  result  in  approximately  the  95  percent  confidence  interval  factor  in  Table  9-5,  which 
it  does.  (Double  the  standard  errors  cited  in  the  previous  paragraph  and  compare  to  the  factor 
for  the  appropriate  model  in  Table  9-5  for  a  sample  size  of  2,500.) 

9.4  Conclusions 

We  conclude  that  risk  adjustment  with  the  PIPDCG  model  results  in  consistent  and 
significant  improvements  in  the  accuracy  of  Medicare  capitation  payments  for  individuals 
and  many  policy  relevant  groups  of  beneficiaries  as  compared  to  demographic  models.  This 
finding  replicates  across  large  (such  as  our  1991/92  and  1995/96  five  percent  samples)  and 
small  (such  as  our  MCBS  sample)  samples  of  fee-for-service  Medicare  beneficiaries.  The 
PIPDCG  model  offers  a  clear  improvement  over  Medicare's  current  demographic  risk 
adjustment  for  high-cost,  chronically  ill,  and  functionally  impaired  beneficiaries.  It  predicts 
their  high  expenditures  more  accurately,  lessening  the  financial  disincentive  for  health  plans 
to  enroll  and  provide  services  to  them  under  capitated  payment.  But  even  using  the  PIPDCG 
model,  expenditures  are  underpredicted  for  the  highest  cost  groups.  There  is  room  for  fiirther 
improvement  in  risk  adjustment,  such  as  incorporating  ambulatory  diagnoses. 

Payments  determined  using  the  PIPDCG  risk  adjuster  are  subject  to  larger  random 
fluctuations  than  using  a  demographic  risk  adjuster.  But  these  fluctuations  are  not  so  large 
as  to  be  a  deterrent  to  use  of  the  PIPDCG  model,  except,  perhaps,  for  the  very  smallest  health 
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plans  or  populations.  The  stability  of  PIPDCG  predictions  over  time  for  defined  populations 
seems  acceptable. 
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Table  9-1 


Predictive  Ratios'  for  Alternative  Risk  Adjustment  Models,  by  Validation  Subgroup,  Five  Percent  Sample 
(A  predictive  ratio  closer  to  1.00  indicates  better  prediction) 


Number  of 

Validation  Group  Observations 

Overall  Sample  1,387,105 

Age  and  Gender 

Female,  0-34  7,060 

Female,  35-44  13,097 

Female,  45-54  16,762 

Female,  55-59  10,463 

Female,  60-64  13,808 

Female,  65-69  138,066 

Female,  70-74  195,473 

Female,  75-79  165,533 

Female,  80-84  125,320 

Female,  85-89  77,973 

Female,  90-94  35,953 

Female,  95+  12,837 

Male,  0-34  11,473 

Male,  35-44  21,784 

Male,  45-54  25,228 

Male,  55-59  13,805 

Male,  60-64  17,664 

Male,  65-69  112,241 

Male,  70-74  145,759 

Male,  75-79  110,183 

Male,  80-84  69,751 

Male,  85-89  33,035 

Male,  90-94  11,042 

Male,  95+  2,793 

Race 

Black  118,843 

Non-Black  1,268,262 

Medicare  Entitlement  Status 

Elderly  1,235,960 

Disabled  151,145 

Other  Demographic  Characteristics 

Medicare  as  Secondary  Payer'  15,461 

Ever  Disabled  90,792 

Medicaid  Enrollee,  Base  Year  205,635 

Expenditures,  Base  Year 

First  Quintile  (lowest)  277,413 

Second  Quintile  277,428 

Middle  Quintile  277,422 

Fourth  Quintile  277,421 

Fifth  Quintile  (highest)  277,42 1 

Top  5  Percent  69,356 

Top  1  Percent  13,872 

Hospital  Admissions,  Base  Year 

No  admissions  1,127,945 

One  admission  149,515 

Two  admissions  62,866 

Three  or  more  admissions  46,779 


Model 

Age-Gender  + 
Age-Gender  +  PIPDCG  + 

Medicaid  and  Medicaid  and 

Age-Gender^        Ever  Disabled^        Ever  Disabled^ 

1.00  1.00  1.00 

1.00  1.00  1.00 

1.00  1.00  1.00 

1.00  1.00  1.00 

1.00  1.00  1.00 

1.00  1.00  1.00 

1.00  1.00  1.00 

1.00  1.00  1.00 

1,00  1.00  1.00 

1.00  1.00  1.00 

1.00  1.00  1.00 

1.00  1.00  1.00 

1.00  1.00  1.00 

1.00  1.00  1.00 

1.00  1.00  1.00 

1.00  1.00  1.00 

1.00  1.00  1.00 

1.00  1.00  1.00 

1.00  1.00  1.00 

1.00  1.00  1.00 

1.00  1.00  1.00 

1.00  1.00  1.00 

1.00  1.00  1.00 

1.00  1.00  1.00 

1.00  1.00  1.00 

0.79  0.89  0.90 

1.02  1.01  1.01 

1.00  1.00  1.00 

1.00  1.00  1.00 

n/a  0.99  0.99 

0.61  0.99  1.00 

0.70  1.00  1.00 

2.66  2.57  2.09 

1.93  1.88  1.54 

1.35  1.35  1.10 

0.95  0.96  0.84 

0.44  0.47  0.75 

0.27  0,29  0.61 

0.18  0,19  0,47 

1,32  1,31  1.07 

0.64  0.66  1.02 

0.48  0.50  0.91 

0.28  0.31  0  69 
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Table  9-1  (continued) 

Predictive  Ratios'  for  Alternative  Risk  Adjustment  Models,  by  Validation  Subgroup,  Five  Percent  Sample 
(A  predictive  ratio  closer  to  1.00  indicates  better  prediction) 


Validation  Group 


Number  of 
Observations 


Age-Gender' 


Model 


Age-Gender  + 
Medicaid  and 
Ever  Disabled'' 


Age-Gender  + 

PIPDCG  + 
Medicaid  and 
Ever  Disabled"* 


Chronic  Conditions 


Any  chronic  condUion  below 

958,305 

0.83 

0.84 

0.89 

Depression 

62,889 

0.55 

0.59 

0.77 

Alcohol  /  Drug  Dependence 

10,945 

0.40 

0.44 

0.78 

Hypertensive  Heart  /  Renal  Disease 

97,990 

0.63 

0.65 

0.81 

Benign  /  Unspecified  Hypertension 

558,223 

0.82 

0.83 

0.90 

Diabetes  with  Complications 

57,675 

0.44 

0.47 

0.63 

Diabetes  without  Complications 

194,852 

060 

0.63 

0.73 

Heart  Failure  /  Cardiomyopathy 

146,059 

0.48 

0.51 

0.74 

Acute  Myocardial  Infarction 

26,573 

0.45 

0.47 

0.78 

Other  Heart  Disease 

357,088 

0.65 

0.66 

0.80 

Chronic  Obstructive  Pulmonary  Disease 

234,004 

0.60 

0.63 

0.79 

Colorectal  Cancer 

16,945 

0.59 

0.59 

0.78 

Breast  Cancer 

28,688 

0.77 

0.75 

0.81 

Lung/Pancreas  Cancer 

10,907 

0.35 

0.35 

0.61 

Other  Stroke 

72,018 

0.50 

0.53 

0.74 

Intracerebral  Hemorrhage 

3,676 

0.39 

0.42 

0.73 

Hip  Fracture 

19,384 

0.56 

0.59 

0.83 

Arthritis 

253,077 

0.77 

0,79 

0.84 

Mean  predicted  expenditures  for  a  group  divided  by  mean  actual  expenditures. 
^  Model  1  of  Table  5-2. 
'Model  2  of  Table  5-2. 

Model  in  Table  8-6.  Diagnoses  from  short  stays  excluded. 
'  Medicare  as  secondary  payer'  group  was  not  calculated  for  Age-Gender  model. 
*  Defined  as  persons  with  a  1995  diagnosis  on  a  Medicare  hospital  inpatient,  outpatient,  physician, 

or  other  health  professional  claim. 

OUTPUT;  BD09A.SRT,  DIAGI26.0UT,  BDI2A.0UT,  BD12B.0UT,  and  DIAG127A.SRT. 
SOURCE:  Health  Economics  Research,  Inc.  analysis  of  1995  and  1996  5%  SAF. 
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Table  9-2 


Actual  Versus  Predicted  Expenditures  for  Alternative  Risk  Adjustment  Models, 
by  Validation  Subgroup,  Five  Percent  Sample 


Predicted  Expenditures 


Validation  Group 
Overall  Sample 

Age  and  Gender 

Female,  0-34 

Female,  35-44 

Female,  45-54 

Female,  55-59 

Female,  60-64 

Female,  65-69 

Female,  70-74 

Female,  75-79 

Female,  80-84 

Female,  85-89 

Female,  90-94 

Female,  95+ 

Male,  0-  34 

Male,  35-44 

Male,  45-54 

Male,  55-59 

Male,  60-64 

Male,  65-69 

Male,  70-74 

Male,  75-79 

Male,  80-84 

Male,  85-89 

Male,  90-94 

Male,  95+ 
Race 

Black 

Non-Black 
Medicare  Entitlement  Status 

Elderly 

Disabled 

Other  Demographic  Characteristics 
Medicare  as  Secondary  Payer'' 
Ever  Disabled 

Medicaid  Enrollee,  Base  Year 
Expenditures,  Base  Year 

First  Quintile  (lowest) 

Second  Quintile 

Middle  Quintile 

Fourth  Quintile 

Fifth  Quintile  (highest) 

Top  5  Percent 

Top  1  Percent 
Hospital  Admissions,  Base  Year 

No  admissions 

One  admission 

Two  admissions 

Three  or  more  admissions 


Number  of  Actual 
Observations   Expenditures  Age-Gender' 

1,387,105         $5,186  $5,186 


Age-Gender  + 
Medicaid  and  Ever 
Disabled^ 


7,060 
13,097 
16,762 
10,463 
13,808 
138,066 
195,473 
165,533 
125,320 
77,973 
35,953 
12,837 
11,473 
21,784 
25,228 
13,805 
17,664 
112,241 
145,759 
110,183 
69,751 
33,035 
11,042 
2,793 

118,843 
1,268,262 

1,235,960 
151,145 

15,461 
90,792 
205,635 

277,413 
277,428 
277,422 
277,421 
277,421 
69,356 
13,872 

1,127,945 
149,515 
62,866 
46,779 


3,697 
4,212 
4,609 
5,482 
6,559 
3,522 
4,129 
5,132 
6,211 
7,209 
7,689 
7,343 
3,410 
3,890 
4,090 
4,782 
5,421 
4,032 
4,771 
5,915 
7,019 
8,075 
8,775 
8,859 

6,367 
5,075 

5,259 
4,596 

1,200 
4,804 
7,332 

1,844 
2,616 
3,831 
5,593 
12,441 
20,105 
30,610 

3,878 
8,354 
11,799 
19,959 


3,697 
4,211 
4,608 
5,482 
6,558 
3,522 
4,129 
5,132 
6,211 
7,209 
7,690 
7,343 
3,411 
3,890 
4,089 
4,782 
5,421 
4,032 
4,772 
5,914 
7,018 
8,075 
8,774 
8,859 

5,055 
5,198 

5,259 
4,596 

n/a 

7,825 

5,134 

4,903 
5,051 
5,188 
5,297 
5,510 
5,513 
5,370 

5,127 
5,355 
5,599 
5,610 


$5,186 

3,697 
4,211 
4,608 
5,483 
6,558 
3,522 
4,129 
5,132 
6,211 
7,209 
7,690 
7,343 
3,410 
3,890 
4,090 
4,782 
5,421 
4,032 
4,772 
5,915 
7,019 
8,075 
8,774 
8,859 

5,688 
5,139 

5,259 
4,596 

1,183 
7,843 
7,332 

4,741 
4,927 
5,155 
5,345 
5,796 
5,919 
5,890 

5,074 
5,503 
5,881 
6,102 


Age-Gender  + 
PIPDCG  + 
Medicaid  and 
Ever  Disabled^ 

$5,186 

3,697 
4,211 
4,608 
5,483 
6,558 
3,522 
4,129 
5,132 
6,211 
7,209 
7,690 
7,343 
3,410 
3,890 
4,090 
4,782 
5,421 
4,032 
4,772 
5,915 
7,019 
8,075 
8,774 
8,859 

5,751 
5,133 

5,259 
4,596 

1,182 
7,894 
7,332 

3,855 
4,030 
4,221 
4,698 
9,342 

12,253 

14,273 

4,137 
8,548 
10,741 
13,810 


dcg98/2draftipl/chap9labs/Iab9-2/pwt 


Table  9-2  (continued) 


Actual  Versus  Predicted  Expenditures  for  Alternative  Risk  Adjustment  Models, 
by  Validation  Subgroup,  Five  Percent  Sample 


 Predicted  Expenditures  

Age-Gender  + 
Age-Gender  +  PIPDCG  + 

Number  of        Actual  Medicaid  and  Ever      Medicaid  and 

Validation  Group  Observations   Expenditures    Age-Gender'  Disabled^  Ever  Disabled^ 


Chronic  Conditions' 


Any  chronic  condition  below 

958,305 

6,417 

5,314 

5,380 

5,732 

Depression 

62,889 

9,405 

5,207 

5,518 

7,202 

Alcohol  /  Drug  Dependence 

10,945 

11,534 

4,555 

5,083 

8,934 

Hypertensive  Heart  /  Renal  Disease 

97,990 

8,558 

5,396 

5,596 

6,899 

Benign  /  Unspecified  Hypertension 

558,223 

6,501 

5,297 

5,363 

5,816 

Diabetes  with  Complications 

57,675 

11,973 

5,215 

5,623 

7,521 

Diabetes  without  Complications 

194,852 

8,726 

5,213 

5,493 

6,389 

Heart  Failure  /  Cardiomyopathy 

146,059 

12,256 

5,878 

6,223 

9,006 

Acute  Myocardial  Infarction 

26,573 

12,161 

5,454 

5,657 

9,511 

Other  Heart  Disease 

357,088 

8,552 

5,557 

5,674 

6,873 

Chronic  Obstructive  Pulmonary  Disease 

234,004 

8,831 

5,291 

5,525 

6,998 

Colorectal  Cancer 

16,945 

9,356 

5,516 

5,474 

7,268 

Breast  Cancer 

28,688 

6,520 

5,032 

4,908 

5,272 

Lung/Pancreas  Cancer 

10,907 

15,072 

5,198 

5,274 

9,221 

Other  Stroke 

72,018 

11,387 

5,681 

6,018 

8,467 

Intracerebral  Hemorrhage 

3,676 

14,172 

5,590 

5,910 

10,391 

Hip  Fracture 

19,384 

11,098 

6,238 

6,534 

9,182 

Arthritis 

253,077 

7,014 

5,429 

5,553 

5,876 

'  Model  1  of  Table  5-2. 
^  Model  2  of  Table  5-2. 

'  Model  in  Table  8-6.  Excludes  diagnoses  from  short  stays. 

*  Medicare  as  secondary  payer'  group  was  not  calculated  for  Age-Gender  model. 

^  Defined  as  persons  with  a  1995  diagnosis  on  a  Medicare  hospital  inpatient,  outpatient,  physiciaiv  or  other  health  professional  claim 


OUTPUT;  BD09A.SRT,  DIAG126.0UT,  BD12A  OUT,  BD12B  OUT.  and  DIAGI27A.SRT. 


SOURCE:  Health  Economics  Research,  Inc.  Analysis  of  1995  and  1996  5%  SAF, 
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Table  9-3 

Within-Group  Percent  of  Variance  Among  Individuals  (R^)  Explained  by  Alternative  Risk  Adjustment  Models, 
by  Validation  Subgroup,  Five  Percent  Sample 


Validation  Group 
Overall  Sample 

Age  and  Gender 

Female,  0-34 

Female,  35-44 

Female,  45-54 

Female,  55-59 

Female,  60-64 

Female,  65-69 

Female,  70-74 

Female,  75-79 

Female,  80-84 

Female,  85-89 

Female,  90-94 

Female,  95+ 

Male,  0-  34 

Male,  35-44 

Male,  45-54 

Male,  55-59 

Male,  60-64 

Male,  65-69 

Male,  70-74 

Male,  75-79 

Male,  80-84 

Male,  85-89 

Male,  90-94 

Male,  95+ 
Race 

Black 

Non-Black 
Medicare  Entitlement  Status 

Elderly 

Disabled 

Other  Demographic  Characteristics 
Medicare  as  Secondary  Payer'' 
Ever  Disabled 

Medicaid  Enrol  lee.  Base  Year 
Expenditures,  Base  Year 

First  Quintile  (lowest) 

Second  Quintile 

Middle  Quintile 

Fourth  Quintile 

Fifth  Quintile  (highest) 

Top  5  Percent 

Top  1  Percent 
Hospital  Admissions,  Base  Year 

No  admissions 

One  admission 

Two  admissions 

Three  or  more  admissions 


Number  of 
Observations 

1,387,105 

7,060 
13,097 
16,762 
10,463 
13,808 
138,066 
195,473 
165,533 
125,320 
77,973 
35,953 
12,837 
11,473 
21,784 
25,228 
13,805 
17,664 
112,241 
145,759 
110,183 
69,751 
33,035 
11,042 
2,793 

118,843 
1,268,262 

1,235,960 
151,145 

15,461 
90.792 
205,635 

277,413 
277,428 
277,422 
277,421 
277,421 
69,356 
13,872 

1,127,945 
149,515 
62,866 
46,779 


Age-Gender 
0.87% 

0.01 
-0.01 
000 
0.00 
-0.04 
0.03 
0.01 
0.02 
0.03 
0.02 
0.02 
-0.01 
0.01 
0.00 
000 
0.00 
-002 
0.00 
0.01 
0.02 
0.02 
0.02 
004 
0.00 

0.27 
0.89 

0.91 
0.36 

n/a 
-2.68 
-0.94 

-14.38 

-756 

-1.19 
0.29 

-887 
-21.44 
-38.07 

-0.29 
-2.37 
-8.18 
-23.03 


 Model 

Age-Gender  + 
Medicaid  and  Ever 
Disabled^ 
1.61% 

0.32 
0.81 
0.72 
0.72 
0.33 
1.87 
1.18 
0.98 
0.73 
0.39 
0.26 
0,08 
0.20 
0.68 
0.58 
0.57 
0.38 
1.08 
0.64 
0.41 
0.36 
0.31 
0.21 
0.18 

1.40 
1.57 

1.68 
0.90 

1.41 
0.48 
1.04 

-13  91 

-7.57 

-1.49 

0.36 

-7.43 
-19.50 
-35.85 

0.01 
-1.51 
-6.77 
-20.93 


Age-Gender  + 

PIPDCG  + 
Medicaid  and 
Ever  Disabled'' 
6.18% 

14.06 
11,66 

9.85 

863 

6  70 

7.27 

637 

5.84 

4.70 

3  93 

2.67 

2.83 
12.28 
1 1  99 

7.24 

8.08 

6.59 

5.48 

4.44 

3.68 

4.10 

3.88 

3.70 

2.63 

7.12 
5.94 

5.79 
9.02 

2.67 
5.93 
7,35 

-6.31 
-2,50 

0.34 
-1  60 

000 
-3.48 
-12.95 

1.25 
-0.45 

1.32 
-0.12 
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Table  9-3  (continued) 


Within-Group  Percent  of  Variance  Among  Individuals  (R^)  Explained  by  Alternative  Risk  Adjustment  Models, 
by  Validation  Subgroup,  Five  Percent  Sample 


 Model  

Age-Gender  + 
Age-Gender  +  PIPDCG  + 

Number  of  Medicaid  and  Ever         Medicaid  and 

Validation  Group  Observations        Age-Gender'  Disabled^  Ever  Disabled'' 


Chronic  Conditions" 


Any  chronic  condition  below 

958,305 

0.08 

0.87 

5.45 

Depression 

62,889 

-4.61 

-3.13 

7.28 

Alcohol  /  Drug  Dependence 

10,945 

-9.45 

-7.51 

4.80 

Hypertensive  Heart  /  Renal  Disease 

97,990 

-2.13 

-0.87 

6.47 

Benign  /  Unspecified  Hypertension 

558,223 

0.02 

0.97 

6.21 

Diabetes  with  Complications 

57,675 

-8.52 

-6.66 

3.00 

Diabetes  without  Complications 

194,852 

-2.95 

-1.61 

5.15 

Heart  Failure  /  Cardiomyopathy 

146,059 

-7,42 

-6.12 

2.06 

Acute  Myocardial  Infarction 

26,573 

-5.88 

-4.87 

2.95 

Other  Heart  Disease 

357,088 

-2.22 

-1.23 

4.68 

Chronic  Obstructive  Pulmonary  Disease 

234,004 

-2.72 

-1.46  - 

5.67 

Colorectal  Cancer 

16,945 

-3.47 

-2.98 

3.50 

Breast  Cancer 

28,688 

-0.47 

0.23 

5.45 

Lung/Pancreas  Cancer 

10,907 

-10.37 

-9.84 

-0.38 

Other  Stroke 

72,018 

-6.42 

-5.08 

2.69 

Intracerebral  Hemorrhage 

3,676 

-7.90 

-7.00 

1.63 

Hip  Fracture 

19,384 

-5.92 

-4.86 

2.08 

Arthritis 

253,077 

-0.41 

0.64 

5.68 

'  Model  1  of  Table  5-2. 
^  Model  2  of  Table  5-2. 

'  Model  in  Table  8-6   Excludes  diagnoses  from  short  stays. 

Medicare  as  secondary  payer'  group  was  not  calculated  for  Age-Gender  model. 
'  Defined  as  persons  with  a  1995  diagnosis  on  a  Medicare  hospital  inpatient,  outpatient,  physician,  or  other  health  professional  claim. 

NOTE 

The  statistics  in  the  table  are  percent  of  expenditure  variation  among  individuals  in  a  subgroup  explained  by  a  model  The  is  negative  if  the  mean 
expenditures  of  a  group  are  a  better  predictor  of  the  expenditures  of  individuals  in  the  group  than  the  predictions  of  Ihe  risk  adjustment  model 

OUTPUT   BD09A  SRT.  DIAGI26  OUT,  BD12A  OUT,  BD12B  OUT,  and  DIAGI27A.SRT 

SOURCE:  Health  Economics  Research,  Inc.  analysis  of  1995  and  1996  5%  SAP. 
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Table  9-4 


Predictive  Ratios'  for  Alternative  Risk  Adjustment  Models,  by  Validation  Subgroup, 
Medicare  Current  Beneficiary  Survey 
(A  predictive  ratio  closer  to  1.00  indicates  better  prediction) 


 Model  

Age-Gender  + 
Age-Gender  +  .         PIPDCG  + 


Number  of 

Medicaid  and 

Age-Gender 

Medicaid 

Validation  Group 

Observations^ 

Age-Gender' 

Ever  Disabled^ 

+  PIPDCG^ 

Ever  Disah 

/~v              lie               1       /                             1  '         J  \ 

Overall  Sample  (unnormahzed) 

32,021 

0.97 

0.98 

0.95 

0,96 

Overall  Sample  (normalized)' 

32,021 

1.00 

1,00 

1.00 

1,00 

Age 
0-64 

2,978 

1.01 

0,97 

1.00 

0.97 

65-74 

15,742 

0.98 

0,97 

0.98 

0.98 

75-84 

10,068 

1.02 

1.02 

1.02 

1.02 

85+ 

3,232 

1.02 

1.02 

1.02 

1.02 

Gender 

Female 

18,848 

1.00 

1.00 

1.00 

1.00 

Male 

13,173 

1.00 

0.99 

1.01 

1.00 

Medicare  Entitlement  Status 

Elderly 

28,995 

1.00 

1.00 

1.00 

1.00 

Disabled 

3,026 

1.00 

0.98 

0.99 

0.97 

Ever  Disabled 

2,771 

0.70 

1. 14 

0.77 

1. 11 

Medicaid  Status,  Base  Year 

Medicaid 

4,062 

0,75 

1.07 

0.82 

J. 06 

No  Medicaid 

27,959 

1.05 

0.98 

1.04 

0.99 

Institutional  Status,  Prediction  Year 

Non-institutional  ized 

30,086 

1,07 

1.06 

1.06 

1.05 

Institutionalized 

1,935 

0,75 

0.88 

0.89 

0.98 

Expenditures,  Base  Year 

First  Quintile  (lowest) 

6,506 

2,28 

2.18 

1.89 

1,83 

Second  Quintile 

6,717 

1.80 

1,77 

1.49 

1,47 

Third  Quintile 

6,590 

1.28 

1,27 

1.05 

1.06 

Fourth  Quintile 

6,396 

0.89 

0,89 

0.77 

0.78 

Fifth  Quintile  (highest) 

5,811 

0.47 

0.49 

0.79 

0.80 

Top  5  percent 

1,407 

0.31 

0.33 

0.71 

0.70 

Hospital  Admissions,  Base  Year 

no  admissions 

1  -ZD 

1  0^ 

1  m 

UIIC  aUllll^DlUI  1 

J,  /  JO 

U.Do 

u.  /u 

1  .u  / 

1  m 

tAvn  nr  mnrp  aHiTHQQirin? 

I  718 

0  35 

0  37 

0  79 

Self-Rated  General  Health  Status 

Poor 

2  876 

0  49 

0,54 

0  63 

0  67 

Fair 

6,452 

0.76 

0,81 

0.83 

0.86 

Good 

9,648 

1.04 

1.03 

1.02 

1.01 

Very  Good 

7,870 

1.42 

1.36 

1.32 

1.27 

Excellent 

5,174 

1.86 

1.74 

1  65 

1.57 

Functional  Status.  Difficulty  in: 

5-6  Activities  of  Daily  Living 

2,128 

0.56 

0.61 

0.69 

0.74 

3-4  Activities  of  Daily  Living 

2,584 

0.65 

0.69 

0.73 

0.76 

1-2  Activities  of  Daily  Living 

7,016 

0.80 

0,83 

0.83 

0.85 

None 

20,293 

1.38 

1,33 

1.29 

1.26 

Elderly  helped  with  3+  ADLs* 

2,262 

0.57 

0,64 

0.72 

0.77 

Chronic  Conditions' 

Arteriosclerosis 

4,695 

0,73 

0,77 

0.81 

0.83 

Heart  Attack 

4,570 

0.63 

0,65 

0.75 

0.76 

Angina 

4,662 

0,66 

0,68 

0.76 

0.78 

Other  Heart  Conditions 

8,538 

0.74 

0,76 

0.83 

0.84 

Hypertension 

16,086 

0,90 

0,90 

0.92 

0.93 

Stroke 

3,445 

0.69 

0.73 

0.81 

0.83 

dcg98/2draftipt/chap9tabs/tab9-4/pwt 


r 


Table  9-4  (continued) 


Predictive  Ratios'  for  Alternative  Risk  Adjustment  Models,  by  Validation  Subgroup, 
Medicare  Current  Beneficiary  Survey 
(A  predictive  ratio  closer  to  1.00  indicates  better  prediction) 


 Model  

Age-Gender  + 
Age-Gender  +  PIPDCG -i- 


INUlIlUCl  Ul 

Medicaid  and 

Age-Gender 

Medicaid 

Validation  Group 

Observations^ 

Age-Gender 

Ever  Disabled"' 

+  PIPDCG^ 

Ever  Disab 

Chronic  Conditions  (continued) 

High  Cost  Cancer 

1,056 

0.74 

0.76 

0.84 

0.85 

Low  Cost  Cancer 

4,936 

0.88 

0.86 

0.91 

0.90 

Skin  Cancer 

4,676 

0.98 

0.95 

0.98 

0.96 

Diabetes 

4,916 

0.63 

0.66 

0.72 

0.74 

Rheumatoid  Arthritis 

3,968 

0.77 

0.81 

0.80 

0.83 

Osteoarthritis 

16,260 

0.93 

0.94 

0.94 

0.95 

Osteoporosis 

2,825 

0.80 

0.82 

0.85 

0.86 

Mental  Retardation 

733 

1.16 

1.33 

1.12 

1.24 

Dementia 

1,181 

0.91 

0.99 

1.01 

1.07 

Mental  Disorders 

2,153 

0.80 

0.88 

0.86 

0.92 

Hip  Fracture 

1,492 

0.86 

0.91 

0.96 

1.00 

Parkinson's  Disease 

549 

0.70 

0.73 

0.76 

0.78 

Chronic  Obstructive  Pulmonary  Disease 

4,339 

0.69 

0.71 

0.78 

0.80 

Partial  Paralysis 

2,519 

0.68 

0.71 

0.78 

0.81 

Amputation  of  arm/leg 

389 

0.51 

0.58 

0.63 

0.68 

Lost  urine  more  than  once  per  week 

4,141 

066 

0.71 

0.74 

0.77 

Computer  Output; 

MCBS2IBB  OUT 

MCBS21b.0UT 

VAliDOIC 

MCBS28A,OLrT 

MCBS28A.OUT 

NOTES: 

Italics  are  used  to  indicate  that  the  validation  group  is  defined  by  variables  included  in  the  predictive  model 
'  Predictive  ratios  are  subject  to  sampling  error,  and  are  not  exact  numbers.  Generally,  predictive  ratios  for  subgroups 
with  larger  numbers  of  observations  are  estimated  more  precisely. 

Weighted  by  MCBS  sampling  weights  and  fraction  of  the  year  alive.  The  MCBS  is  a  longitudinal  sample;  the  same  person 
is  often  included  for  multiple  years  The  number  of  observations  exceeds  the  number  of  sample  persons 

^  Model  1  of  Table  5-2, 
Model  2  of  Table  5-2. 

'  Model  2  of  Table  8-5,  Excludes  diagnoses  from  short  stays. 

^  Model  in  Table  8-6,  Excludes  diagnoses  from  short  stays. 

^  Predictive  ratios  were  normalized  by  dividing  them  by  the  predictive  ratio  of  the  overall  sample. 
^  ADL  is  activity  of  daily  living. 

'  Persons  who  reported  that  a  doctor  had  ever  told  them  they  had  the  condition  are  included  in  group. 
SOURCE:  Health  Economics  Research,  Inc.  analysis  of  199I-I994  Medicare  Current  Beneficiary  Survey  data. 
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Table  9-5 


Ninety  Five  Percent  (95%)  Confidence  Intervals  for  Relative  Risk  Scores 
(Percentage  Points,  Plus  or  Minus  Mean  Risk  Score  for  a  Population) 


  Model  

Age-Sex'  Demographic^  PIPDCG^ 

Coefficient  of  Variation*  100       25.479  34.717  68.295 

Sample  Size 


± 

T  1  0/ 

± 

9.6% 

± 

1  o  An  > 

18.9y 

lUU 

± 

C  A 

5.0 

± 

6.8 

± 

13.4 

OCA 

± 

3.2 

± 

4.3 

± 

8.5 

C  AA 

jOU 

± 

l.L 

± 

T  A 

3.0 

± 

/'  A 

6.0 

TC  A 

± 

1  o 

± 

2.5 

± 

4.9 

1  AAA 

1,000 

± 

1.6 

± 

2.2 

± 

4.2 

1,500 

± 

1.3 

± 

1.8 

± 

3.5 

2,500 

± 

1.0 

± 

1.4 

± 

2.7 

5,000 

± 

0.7 

± 

1.0 

± 

1.9 

7,500 

± 

0.6 

± 

0.8 

± 

1.5 

10,000 

± 

0.5 

± 

0.7 

± 

1.3 

15,000 

± 

0.4 

± 

0.6 

± 

1.1 

20,000 

± 

0.4 

± 

0.5 

± 

0.9 

25,000 

± 

0.3 

± 

0.4 

± 

0.8 

50,000 

± 

0.2 

± 

0.3 

0.6 

75,000 

± 

0.2 

± 

0.2 

± 

0.5 

100,000 

± 

0.2 

± 

0.2 

± 

0.4 

250,000 

± 

0.1 

± 

0.1 

± 

0.3 

500,000 

± 

0.1 

± 

0.1 

± 

0.2 

1,000,000 

± 

0.0 

± 

0.1 

± 

0.1 

5,000,000 

± 

0.0 

± 

0.0 

± 

0.1 

10,000,000 

± 

0.0 

± 

0.0 

± 

0.0 

'  Model  1  of  Table  5-2. 
^  Model  2  of  Table  5-2. 
'  Model  4  of  Table  5-2. 

NOTE: 

Calculated  as  1.96*(CV/SQRT(Sample  Size)).  For  example,  if  the  mean  age-sex  risk  score  for  a  health  plan 
with  1,000  enrollees  is  1 .05,  the  95%  confidence  interval  is  (1.034,  1.066). 

OUTPUT  (CV):  BD12C.0UT  and  NEWl  12BA.0UT 

SOURCE:  Health  Economics  Research,  Inc.  of  1995/1996  Medicare  data. 

9-27 

dcg98/2draftrpt/chap9tabs.xls/tab9-5/p\vt 


Table  9-6 


Stability  Analysis:  Mean  Risk  Scores  by  Region,  1992-94,  Medicare  Current  Beneficiary  Survey 


Region 

All  Years 

1992 

1993 

1994 

I.    Sample  Size 

US 

iz,Uz  1 

1  A  O  1  O 

1  A  A  £.iL 

10,466 

10,743 

Northeast 

7,194 

2,467 

2,332 

2,395 

North  central 

O  O  o 

8,Z06 

2,  fib 

2,712 

2,829 

South 

11   ^  o  c 

1 1 ,685 

3,915 

3,819 

3,951 

West 

4,874 

1 ,704 

1,602 

1,567 

II.  Mean  Risk  Scores 

Age/Sex  Model  * 

US 

0.970 

0.970 

0,970 

0.970 

Northeast 

0.970 

0.970 

0.970 

0.980 

North  central 

0.980 

0.980 

0.980 

0.980 

South 

0.970 

0.970 

0.960 

0.970 

West 

0.970 

0.970 

0.970 

0.980 

Demographic  Model 

US 

0.980 

0.970 

0.970 

0.990 

Northeast 

0.960 

0.950 

0.950 

0.970 

North  central 

0.960 

0.960 

0.950 

0.960 

South 

0.990 

0.990 

0.990 

1.000 

West 

1.000 

1  AAA 

A  AAA 

0.990 

1.020 

PIPDCG  Payment  Model 

US 

1.000 

1  AAA 

l.UUU 

A  AAA 

0.990 

1.010 

Northeast 

1.010 

1    A'^  A 

1.020 

1  AAA 

1.000 

1.030 

North  central 

0.980 

A  ATA 

0.970 

A  ATA 

0.970 

0.990 

South 

1.010 

t    A  1  A 

1 .010 

A  AAA 

0.990 

1.020 

West 

1.000 

A  AOA 

0.980 

A  AAA 

0.990 

1.020 

III.  Standard  Errors  of  Mean  Risk  Scores 

Age/Sex  Model 

US 

0.001 

0.002 

0.002 

0.002 

Northeast 

0,003 

0.005 

0.005 

0.005 

North  central 

0.003 

0.005 

0.005 

0.005 

South 

0.002 

0.004 

0.004 

0.004 

West 

0.004 

0.006 

0.006 

0.006 

Demographic  Model 

US 

0.002 

0.003 

0.003 

0.003 

Northeast 

0.004 

0.007 

0.007 

0.007 

North  central 

0.004 

0,007 

0.007 

0.006 

South 

0.003 

0.006 

0.006 

0.006 

West 

0.005 

0.009 

0.009 

0.010 

PIPDCG  Payment  Model 

US 

0.004 

0.006 

0.006 

0.007 

Northeast 

0.008 

0.014 

0.014 

0.014 

North  central 

0.007 

0.012 

0.012 

0.012 

South 

0.006 

0.011 

0.010 

0.011 

West 

0.009 

0.016 

0.016 

0.017 

OUTPUT;  MCBS26B.OUT 


SOURCE:  Health  Economics  Research,  Inc.  analysis  of  1991-1994  Medicare  Current  Beneficiary  Survey  data. 

9-28 

dcg98/2draftrpt/chap9tabs.xls/tab9-6/pvn 


References 


Ash  A,  R  Ellis,  Wei  Yu,  et  al.:  Risk  Adjustment  for  the  Non-Elderly.  Report  to  the  Health 
Care  Financing  Administration  under  Grant  No.  18-C-90462/1-02,  June,  1998, 
Boston,  MA:  Boston  University. 

Ash  A,  F  Porell,  L  Gruenberg,  et  al. :  Adjusting  Medicare  Capitation  Payments  Using  Prior 
Hospitalization.  Health  Care  Financing  Review,  10(4):  17-29,  1989. 

Ellis  RP  and  A  Ash:  Refinements  to  the  Diagnostic  Cost  Group  Model.  Inquiry,  32:1-12, 
Winter  1995. 

Ellis  RP  and  A  Ash:  Refining  the  Diagnostic  Cost  Group  Model:  A  Proposed  Modification 
to  the  AAPCC for  HMO  Reimbursement.  Prepared  under  contract  for  the  Health  Care 
Financing  Administration.  Final  Report,  Health  Policy  Research  Consortium,  Boston 
University,  February  1988. 

Ellis  R,  G  Pope,  L  lezzoni,  et  al.:  Diagnostic  Cost  Group  (DCG)  and  Hierarchical 
Coexisting  Condition  (HCC)  Models  for  Medicare  Risk  Adjustment.  Final  Report  to 
the  Health  Care  Financing  Administration  under  Contract  No.  500-92-020,  Delivery 
Order  No.  6,  April  26,  1996.  Waltham,  MA:  Health  Economics  Research,  Inc. 

Farley  DO,  et  al. :  Designing  a  Capitation  Payment  Plan  for  Medicare  End  Stage  Renal 
Disease  Services.  Final  Report  to  the  Health  Care  Financing  Administration, 
RAND/UCLA/Harvard  Center  for  Health  Care  Financing  Policy  Research,  1994. 

Liu  CF,  GC  Pope,  and  RP  Ellis:  Prospective  DCG  Risk  Adjustment  Using  Partial  Year 
Data.  Report  to  the  Health  Care  Financing  Administration  under  Order  No.  HCFA- 
96-0558,  October  20,  1997. 

Pope  GC,  KW  Adamache^  EG  Walsh,  et  al. :  Evaluating  Alternative  Adjusters  for  Medicare. 
Report  to  Health  Care  Financing  Administration  under  Cooperative  Agreement  No. 
17-C-90316/1-02,  March  26,  1998b. 

Pope  GC,  RP  Ellis,  CF  Liu,  et  al:  Revised  Diagnostic  Cost  Group  (DCG)/Hierarchical 
Coexisting  Conditions  (HCC)  Models  for  Medicare  Risk  Adjustment.  Report  to  the 
Health  Care  Financing  Administration  under  Contract  No.  500-95-048,  February  6, 
1998a. 

United  States  General  Accounting  Office:  "Month  in  Review:  Reports,  Testimony, 
Correspondence,  and  Other  Publicafions,"  October  1998. 


Health  Economics  Research,  Inc. 

Dcg98\prelimrpi'Ref  wpd\iid 


Principal  Inpatient  DCG  Models:  R-1 


I 


APPENDIX  3 
"45  Day  Notice" 
January  15,  1999 


45  Day  Notice  for  2000  Medicare+Choice  Rates  Page  1  of  2 


HCFA    Beneficiaries   Plans  &  Providers  States   Researchers  Students 


Medicare       Medicaid        CHIP        Customer  Service        FAQs  Search 


Medicare+Choice  Rates  —  45  Day  Notice 


Cover  Memorandum 

Preliminary  Estimate  of  the  Increase  in  the  National  Per  Capita  Growth  Percentage  for  2000 
Changes  in  Methodology  Since  1999  Rates:  Risk  Adjustment 

A.  Background 

B.  The  Principal  Inpatient  Diagnostic  Cost  Group  (PJP-DCG)  Model 

1 .  From  Diagnosis  Groups  (DxGroups)  to  PIP-DCGs 

2.  Modifications  to  the  PIP-DCG  Model 

3.  Addition  of  Demographic  and  Other  Factors 

4.  The  Current  PIP-DCG  Model 

5.  Technical  refinements  to  the  calibrated  model 

C.  Proposed  Payment  System  Application  of  the  PIP-DCG  Model 

1  Estimating  Beneficiary  Relative  Risk  Factors 

2.  Risk  Adjusted  Payment  Model 

3.  Calculation  of  the  Rescaling  Factor 

4.  Transition  Policy 

5.  Other  implementation  issues 

D.  Summary  of  HCFA's  Proposed  Approach  for  2000 

Table  1:  Diagnoses  (DxGroups)  Included  in  Each  PIP-DCG  -  Payment  Model 
Table  2:  Payment  Model  —  Beneficiaries  Medicare  Eligible  at  Least  One  Year 


Data  files  and  programs 

•     PIPPROGS.EXE  (25K  bytes)  is  a  self-extracting  ZIP  file  of  the  PIPDCG  payment  model  sothvare  which  expands  mto  4  files. 

•  PIPPROGS.DOC  -  Documentation 

•  PIPMODEL.TXT  -  SAS  Program  Code 

•  FMTPROG  TXT  -  SAS  Program  Code 

•  FMTXWALK.TXT  -  DATA 

ICD-DCG.EXE  (59K  bytes)  is  a  self-extracting  ZIP  file  of  the  ICD  and  DCG  crosswalks  which  expands  into  2  comma  delimited 
files.  The  fields  are  separated  by  commas  and  text  stnngs  are  enclosed  in  double  quotes  (")  The  extracted  files  are  ready  to  be 
imported  into  spreadsheets. 

•  ICD2DCG  TXT  -  Crosswalk  sorted  by  ICD  codes 

•  DCG2ICD.TXT  -  Crosswalk  sorted  by  DCG  codes 

AVGRISK.EXE  (45K  bytes)  is  a  self-extracting  ZIP  file  of  the  estimated  average  county  risk  factors  Minor  revisions  are  possible 
prior  to  the  annual  announcement  of  payment  rates  on  March  1 ,  1999  The  fields  are  separated  by  commas  and  text  strings  are 
enclosed  in  double  quotes  (").  The  extracted  file  is  ready  to  be  imported  into  spreadsheets 


Tuesday,  January  19,  1999 


11:39  AM 


I 


45  Day  Notice  for  2000  Medicare+Choice  Rates 


Page  1  of  2 


HCFA  Beneficiaries  Plans  &  Providers  States  Researchers  Students 
Medicare       Medicaid        CHIP        Customer  Service        FAQs  Search 


Medicare+Choice  Rates  ~  45  Day  Notice 


January  15,  1999 

NOTE  TO:  Medicare+Choice  Organizations  and  Other  Interested  Parties 

SUBJECT:  Advance  Notice  of  Methodoiogicai  Changes  for  the  CY  2000  Medicare+Choice  Payment  Rates 

In  accordance  with  Section  1853(bX2)  of  the  Social  Security  Act,  we  are  required  to  notify  you  of  the  proposed  changes  to  be  made  in  the 
Medicare+Choice  capitation  rate  book  methodology  for  2000,  Please  fmd  enclosed  the  methodology  changes  for  2000  and  a  preliminary 
estimate  of  the  increase  in  the  national  per  capita  Medicare+Choice  growth  percentage  for  aged  Medicare  beneficiaries  This  advance  notice 
includes  a  detailed  description  of  the  new  risk  adjustment  methodology  which  will  be  in  effect  for  2000,  and  information  on  how  nsk 
adjustment  will  be  implemented,  including  an  explanation  of  the  transition  method  that  will  be  employed.  Bnefly,  the  approach  HCFA  will 
use  to  meet  the  year  2000  mandate  for  risk  adjusted  payments  will; 

(1)  Be  based  on  inpatient  data; 

(2)  Apply  individual  enrollee  risk  scores  in  determining  fully  capitated  payments, 

(3)  Utilize  a  prospective  PIP-DCG  risk  adjuster  to  estimate  relative  beneficiary  risk  scores; 

(4)  Apply  separate  demographic-only  factors  to  new  Medicare  enrollees  for  whom  no  diagnostic  history  is  available; 

(5)  Apply  a  rescaling  factor  to  address  inconsistencies  between  demographic  factors  in  the  rate  book  and  the  new  nsk  adjusters; 

(6)  Use  6  month  old  diagnostic  data  to  assign  PIP-DCG  categories  (the  "time  shift"  model,  as  opposed  to  using  the  most  recent  data  and 
making  retroactive  adjustments  of  payment  rates  part  way  through  the  year); 

(7)  Allow  for  a  reconciliation  after  the  payment  year  to  account  for  late  submissions  of  encounter  data; 

(8)  Phase-in  the  effects  on  risk  adjustment,  beginning  with  a  blend  of  90  percent  of  the  demographically  adjusted  payment  rate,  and  10 
percent  of  the  risk-adjusted  payment  rate  in  the  first  year  (CY  2000);  and 

(9)  Implement  processes  to  collect  encounter  data  on  additional  services,  and  move  to  a  full  risk  adjustment  model  as  soon  as  is  feasible. 

Comments  or  questions  may  be  addressed  to: 
Mr.  James  Hart 

Health  Care  Financing  Administration 

C4-25-02 

7500  Secunty  Boulevard 
Baltimore,  Maryland  21244 

In  order  to  receive  consideration  pnor  to  the  March  1,  1999  announcement  of  Medicare+Choice  capitation  rates,  comments  must  be 
received  by  February  15,  1999. 


Barbara  S  Cooper 
Director 

Office  of  Strategic  Planning 


Robert  A.  Berenson.  M.D. 
Director 

Center  for  Health  Plans  and  Providers 


Solomon  Mussey,  A  S  A. 
Director 

Medicare  and  Medicaid  Cost  Estimates  Group 
Office  of  the  Actuary 
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Preliminary  Estimate  of  the  Increase  in  the  National  Per  Capita  Growth  Percentage  for  2000 

The  Balanced  Budget  Act  of  1997  changed  the  payment  methodology  for  determining  payments  to  managed  care  plans  The  new  payment 
methodology  is  based  on  increases  in  the  national  per  capita  Medicare+Choice  growth  percentage  as  defined  in  Section  1 853(cX6).  The 
current  estimate  of  the  increase  in  the  national  per  capita  Medicare+Choice  growth  percentage  for  aged  enrollees  in  2000  is  5  .2  percent 
under  present  law.  This  estimate  reflects  an  underlying  trend  increase  in  per  capita  costs  of  5.8  percent,  an  adjustment  of -0.5  percent  (as 
required  by  section  1853(cX6XB)),  and  an  adjustment  for  the  fact  that  the  current  estimate  of  prior  years  aged  Medicare+Choice  growth 
percentage  is  0.1  percent  lower  than  the  estimate  actually  used  in  calculating  the  1999  rate  book  (as  required  by  section  1853(cX6XC)). 
The  preliminary  estimate  of  the  floor  for  aged  beneficiaries  in  2000  is  $399.59,  which  represents  a  5  .2  percent  increase  over  the  1999  floor 
of  $379.84.  This  rate  of  increase  for  the  floor  includes  for  the  first  time  an  adjustment  for  the  fact  that  the  current  estimate  of  pnor  years 
aged  Medicare+Choice  growth  percentage  is  0.1  percent  lower  than  the  estimate  actually  used  m  calculating  the  1999  rate  book  (as  required 
by  section  1853(cX6XC)). 

These  estimates  are  preliminary  and  could  change  before  the  final  rates  are  announced  on  March  1 ,  1999.  Further  details  on  the  derivation 
of  the  national  per  capita  Medicare+Choice  growth  percentage  will  also  be  presented  in  the  March  1  announcement. 
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Changes  in  Methodology  Since  1999  Rates:  Risk  Adjustment 


A.  Background 


Since  1985,  Medicare  payments  to  risk  contracting  Health  Maintenance  Organizations  (HMOs)  for  aged  and  disabled  beneficiaries  have 
been  based  on  actuarial  estimates  of  the  per  capita  cost  Medicare  incurs  paying  claims  on  a  fee-for-service  (FFS)  basis  in  a  beneficiary's 
county  of  residence.  (Medicare's  costs  in  paying  claims  for  t>eneficiaries  with  end-stage  renal  disease  are  not  considered  in  these  county 
estimates,  but  are  treated  separately  on  a  statewide  basis.)  These  county  estimates  have  been  adjusted  for  the  demographic  composition  of 
that  county  (age,  gender.  Medicaid  eligibility  status,  working  aged  status,  and  institutional  status)  in  order  to  produce  a  figure  representing 
the  costs  that  would  be  incurred  by  Medicare  on  behalf  of  an  average  Medicare  beneficiary  living  in  that  county.  These  county  per  capita 
payment  rates,  adjusted  for  the  average  beneficiary,  have  been  published  annually  as  the  county  rate  book.  Pnor  to  January  1998,  monthly 
payments  to  HMOs  for  each  enrollee  were  based  on  this  county  rate  book  amount,  adjusted  for  the  enrollee's  demographic  factors  This 
methodology  is  known  as  the  "Adjusted  Average  Per  Capita  Cost"  (AAPCC)  methodology,  and  HMOs  with  Medicare  contracts  under 
section  1876  of  the  Social  Security  Act  (the  Act)  were  paid  on  this  basis  between  1985  and  1997 

In  enacting  the  new  Part  C  of  Title  XVEI  to  create  the  Medicare+Choice  program,  the  Congress  provided,  in  a  new  section  1853  of  the  Act, 
for  a  new  methodology  for  paying  organizations  that  enter  into  Medicare+Choice  (M+C)  contracts  Under  this  new  methodology,  the 
equivalent  of  the  above-described  county  rate  book  (that  is,  the  county-wide  amount  that  is  adjusted  by  an  individual  enrollee's  demographic 
status  to  determine  the  final  payment  amount)  is  based  on  the  greatest  of  three  amounts  The  first  amount  is  a  new  blended  payment  rate 
methodology  that  would  combine  local  and  national  rates  in  setting  county  rates.  The  second  amount  is  a  new  minimum  specified  rate 
amount  (for  example,  $367  per  month  per  enrollee  in  1998).  The  third  amount  is  based  on  a  2  percent  increase  over  the  pnor  year's  rates, 
with  the  rate  book  for  1997  serving  as  the  baseline.  As  in  the  case  of  the  AAPCC  methodology  descnbed  above,  monthly  payments  are  the 
county  rates  under  section  1853  of  the  Act,  adjusted  for  the  demographic  status  of  each  enrollee.  Under  section  1876(kX3)  of  the  Act,  the 
new  Medicare+Choice  payment  methodology  under  section  1853  of  the  Act  applies  to  existing  HMO  contracts  under  section  1876  for 
1998.  This  methodology  continues  to  apply  to  these  same  organizations  in  1999  to  the  extent  that  they  have  entered  into  Medicare+Choice 
contracts. 

Section  1853(aX3)  of  the  Act  requires  the  Secretary  to  develop  and  implement  a  new  risk  adjustment  methodology  to  be  used  to  adjust  the 
county-wide  rates  under  section  1853  of  the  Act  to  reflect  the  expected  relative  health  status  of  each  enrollee  This  new  methodology, 
which  must  be  implemented  by  January  1,  2000,  will  replace  the  current  method  of  adjusting  county-wide  rates  based  only  demographic 
factors  of  age,  gender,Medicaid  eligibility,  working  aged  status,  and  institutional  status.  The  goal  is  to  pay  Medicare+Choice  organizations 
based  on  better  estimates  of  their  enrollees'  health  care  utilization  relative  to  the  fee-for-service  (FFS)  population. 

While  the  Medicare+Choice  legislation  mandates  the  implementation  of  risk  adjustment  in  general,  the  legislation  provides  the  Secretary 
with  broad  discretion  to  develop  a  nsk  adjustment  methodology  that  would  "account  for  vanations  in  per  capita  costs  based  on  health  status 
and  other  demographic  factors."  The  Medicare+Choice  legislation  (section  1853(a)(3)(B)  of  the  Balanced  Budget  Act)  allowed  for  the 
collection  of  data  other  than  inpatient  hospital  data  only  on  or  after  July  1 ,  1998  This  provision  envisioned  that  a  hospital-only  system 
would  be  implemented  initially,  both  because  it  seemed  more  feasible  for  plans  to  produce  inpatient  data  only  in  the  short  term,  and  because 
the  effect  of  a  hospital-only  system  on  payments  would  be  smaller  than  a  system  based  on  comprehensive  encounter  data.  (The 
Medicare+Choice  regulations  further  provided  that  we  would  collect  physician,  outpatient  hospital,  SNF,  or  HHA  data  no  eariier  than 
October  1 ,  1999,  See  42  CFR  422.257(bX2)(i).)  In  previous  public  meetings  on  encounter  data  requirements,  organizations  have  been 
bnefed  on  the  Pnncipal  Inpatient  Diagnostic  Cost  Group  (PEP-DCG)  nsk  assessment  model,  created  by  HHS-sponsored  researchers  at 
Health  Economics  Research,  Inc.,  Boston  and  Brandeis  Universities,  and  the  Harvard  School  of  Medicine.  The  model  has  been  updated 
using  1995  and  1996  Medicare  data,  and  refined  to  exclude  selected  diagnoses  and  one  day  hospital  stays  A  preliminary  nsk  adjustment 
methodology  was  published  in  theSeptember  8,  1998  Federal  Register.  We  received  34  letters  commenting  on  the  preliminary 
methodology.  The  remainder  of  this  advance  notice  outlines  our  approach  for  implementation  of  nsk  adjusted  payments  on  January  1 , 
2000,  discussing  both  the  risk  adjustment  methodology  and  the  proposed  risk  adjustment  payment  model  This  notice  reflects  several 
changes  to  the  methodology  in  response  to  comments  on  the  preliminary  methodology. 

In  the  development  of  all  nsk  adjustment  payment  models,  there  are  two  tasks  that  must  be  performed:  (1)  the  estimation  of  the  risk 
adjustment  model,  and  (2)  application  of  the  nsk  adjustment  model  to  a  payment  system.  The  estimation  of  the  PIP-DCG  model  is 
described  first. 
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B.  The  Principal  Inpatient  Diagnostic  Cost  Group  (PIP-DCG)  Model 

In  constructing  a  risk  adjustment  model,  it  is  important  to  determine  which  set  of  conditions  should  be  used  to  adjust  payments  Under  the 
current  AAPCC  payment  system,  all  enrollees  are  placed  in  a  base  group  paid  according  to  demographic  characteristics  In  the  PIP-DCG 
risk  adjustment  system,  hospitalizations  are  used  as  markers  for  a  particularly  ill  and  high  cost  subset  of  beneficiaries  for  whom  higher 
payments  will  be  made  in  the  next  year.  However,  the  costs  associated  with  beneficiaries  who  have  been  hospitalized  for  conditions  used  in 
the  PIP-DCG  system  are  no  longer  in  the  base  payment  category.  Payments  for  people  in  the  base  payment  category  decrease  as  payments 
are  increased  for  beneficiaries  identified  as  high  cost. 

Because  an  inpatient  hospital-based  system  depends  on  data  from  just  one  site  of  service,  only  a  subset  of  conditions  should  be  recognized 
for  increased  payments.  That  is,  the  system  should  recognize  admissions  for  which  inpatient  care  is  most  frequently  appropriate  and  which 
are  predictive  of  higher  future  costs.  For  example,  admissions  for  diseases  most  commonly  treated  on  an  outpatient  basis  should  remain  in 
the  base  group  and  should  not  be  used  for  upwards  adjustment,  since  inclusion  of  these  admissions  would  provide  an  inappropnate 
incentive  for  hospitalization. 

The  PIP-EXHG  model  was  estimated  using  diagnostic  information  for  Medicare  FFS  enrollees  from  inpatient  hospital  stays  during  calendar 
year  1995,  and  Medicare  costs  in  the  following  year.  The  sample  used  in  the  estimation  analyses  consisted  of  individuals  included  in  the 
5-percent  sample  of  Medicare  beneficiaries  who  were  alive  and  enrolled  in  Medicare  dunng  all  of  1995,  and  on  January  1,  1996. 
Beneficianes  with  certain  characteristics  (for  example,  HMO  enrollees,  end-stage  renal  disease  enrollees,  and  new  Medicare  eligibles  in 
1996)  were  excluded  from  the  analyses.  In  general,  these  exclusions  were  made  to  increase  confidence  that  a  complete  set  of  Medicare 
claims  for  each  beneficiary  in  the  sample  data  set  was  included  in  the  model  development.  The  final  estimation  data  set  included 
approximately  1 .4  million  Medicare  beneficiaries. 

While  the  PIP-DCG  model  uses  only  inpatient  diagnoses  in  creating  the  risk  adjustment  classification  system,  the  model  predicts  total 
expected  costs  for  the  following  year  across  multiple  sites  of  services.  Consequently,  all  Medicare  expenditures,  other  than  those  for  hospice 
care,  were  included  in  the  calculation.  Medicare  expenditures  forhospice  care  were  not  included  because  Medicare+Choice  organizations 
are  not  responsible  for  hospice  care.  The  model  was  estimated  assuming  no  time  lag  between  the  base  year  (diagnostic  information)  and  the 
predicted  expenditures;  that  is,  calendar  year  1995  beneficiary  diagnoses  were  used  to  predict  calendar  year  1996  expenditures 

1.  From  Diagnosis  Groups  (DxGroups)  to  PIP-DCGs 

Diagnostic  classification:  The  risk  adjustment  model  estimation  process  begins  with  a  classification  system,  forming  the  inherent  logic  of 
the  model  For  the  PIP-IX!G  model,  principal  inpatient  diagnoses  are  classified  into  diagnosis  groups  (DxGroups).  The  DxGroups  comprise 
an  exhaustive  classification  of  all  valid  International  Classification  of  Diseases,  Ninth  Revision,  Clinical  Modification  (ICD-9-CM) 
diagnostic  codes.  The  primary  criteria  in  forming  the  DxGroups  were  clinical  coherence  and  an  adequate  sample  size  to  estimate  average 
expenditures  Beneficianes  with  multiple  different  inpatient  diagnoses  could  have  multiple  hospital  stays,  and  would  potentially  be  assigned 
multiple  DxGroups. 

Creation  of  PIP-DCG  groups:  Next,  DxGroups  were  aggregated  into  payment  groups,  or  PIP-DCGs,  using  a  sorting  algorithm  that  ranked 
DxGroups  based  on  1996  actual  expenditures.  Highest  expenditure  DxGroups  were  grouped  into  the  "highest"  PIP-DCG.  Once 
beneficianes  with  the  highest  costs  were  placed  into  a  DxGroup,  those  beneficianes  and  all  their  associated  expenditures  were  removed 
from  the  data  for  other  DxGroups  and  then  the  DxGroups  were  re-ranked.  The  DxGroups  with  the  next  most  costly  diagnoses  were 
grouped  into  the  next  highest  numbered  PIP-DCG,  and  thosebeneficianes  were  removed  from  the  remaining  DxGroups  The  process  was 
repeated  until  each  beneficiary  and  his  or  her  expenditures  were  assigned  to  a  single  PIP-DCG  group  Beneficianes  with  multiple  inpatient 
diagnoses  were  placed  in  their  highest  expenditure  PEP-DCG  group. 

In  this  way,  each  PIP-DCG  group  was  defined  according  to  average  total  expenditures  for  beneficianes  with  inpatient  diagnoses,  which 
were  first  categonzed,  grouped,  and  sorted  using  the  DxGroups.  Based  upon  this  sorting  algonthm,  more  than  20  initial  PIP-DCGs  were 
defined  Lower  average  expenditure  PIP-DCG  groups  had  lower  cost  ranges  (or  intervals),  while  the  highest  average  expenditure  PIP-DCG 
groups  had  wider  ranges. - 

2.  Modifications  to  the  PIP-DCG  Model 

Admissions  not  selected  for  higher  payment:  After  the  initial  sorting  of  DxGroups  into  PIP-DCG  groups  was  complete,  a  clinical  panel 
reviewed  the  placement  of  the  DxGroups  and  their  resulting  predicted  expenditures,  to  determine  the  appropnateness  of  their  application  m 
a  payment  model.  Through  this  process,  75  DxGroups  (covenng  about  1/3  of  the  admissions)  were  identified  as:  (1)  representing  only  a 
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minor  or  transitory  disease  or  disorder,  not  clinically  likely  to  result  in  significant  future  medical  costs,  (2)  rarely  the  main  cause  of  an 
inpatient  stay,  or  (3)  vague  or  ambiguous.  These  groups,  as  recommended  by  the  clinical  panel,  were  identified  as  those  most  likely  to  result 
in  inconsistent  or  inappropriate  reimbursements  and  were  placed  (with  their  associated  expenditures)  in  the  base  payment  category  (for 
which  the  payment  is  a  function  ofdemographic  factors).  Examples  of  these  groups  include  the  DxGroup  for  fluid/electrolyte  disorders  and 
malnutrition.  Though  the  treatment  for  individuals  with  this  diagnoses  is  often  quite  costly  in  the  following  year,  the  diagnosis  is  clinically 
vague  and,  therefore,  represented  a  hkely  target  for  coding  "creep."  The  clinical  panel  concluded  that  many  of  the  sickest  individuals  with 
this  diagnosis  were  likely  to  have  another  more  specific  hospitalization  that  would  trigger  appropnate  increased  reimbursements.  Then,  the 
remaining  DxGroups  were  resorted  and  placed  into  revised  EXTGs  for  the  payment  model.  A  total  of  1 5  PIP-DCGs  (above  the  base  payment 
category)  are  included  in  the  final  payment  model.  Costs  for  persons  with  excluded  admissions,  as  well  as  no  admissions,  are  included  in  the 
demographically-based  payment  amounts,  as  they  are  under  the  current  Average  Adjusted  Per  Capita  Cost  (AAPCC)  system. 

Short  stays:  As  a  second  strategy  to  ensure  consistent  and  appropriate  payment  levels,  beneficiary  diagnoses  reported  as  a  result  of  a  short 
hospital  stay  (1  day  or  less)  were  left  in  the  base  payment  category.  Since  the  majority  of  1 -day  stays  are  for  diagnoses  already  assigned  to 
the  base  group,  the  effect  on  payment  is  small.  Also,  short  stays  are  often  indicative  of  less  senous,  and,  hence,  less  costly  cases  It  is 
important  to  note  that  these  modifications  do  not  mean  that  these  expenditures  have  been  excluded  from  the  model.  Rather,  the  payments 
associated  with  these  diseases  are  captured  in  increased  payments  for  the  base  payment  category. 

Industry  concerns:  We  received  a  number  of  comments  (based  on  the  September  8,  1998  Federal  Register  notice)  regarding  this  decision 
to  "exclude"  1  day  stays  from  the  final  PIP-DCG  groups.  Related  comments  expressed  managed  care  industry  concern  that  a  nsk 
adjustment  model  based  only  on  inpatient  diagnoses,  particulady  one  which  further  excludes  short  stays,  would  disadvantage  some  plans 
and  not  provide  "credit"  for  management  on  an  outpatient  basis.  In  response,  we  must  stress  that  the  purpose  of  the  PIP-DCG  model  is  to 
serve  as  an  interim  step  towards  implementation  of  a  comprehensive  risk  adjustment  model  (i.e.,  one  which  uses  diagnoses  from  all  sites  of 
service).  The  current  AAPCC  model  makes  no  adjustments  for  level  of  illness,  chronic  or  otherwise.  The  goal  of  the  PIP-DCG  model  is  to 
offer  a  significant  improvement  over  the  current  system  by  identifying  a  relatively  small  group  of  high  cost,  serious  illnesses,  and  provide  a 
marginal  additional  payment  appropriate  for  these  seriously  ill  beneficiaries. 

Another  rationale  for  the  exclusion  of  one  day  stays  was  to  limit  possible  "gaming"  of  the  new  payment  system.  Plans  that  might  convert 
treatment  of  some  diseases  from  outpatient  to  one  day  admissions,  increase  the  frequency  of  short  "observational"  stays,  and  otherwise 
increase  the  use  of  short  hospital  admissions  for  marginal  diagnoses,  would  trigger  potentially  large  increases  in  payments  for  relatively  low 
cost  (the  costs  associated  with  a  one  day  hospital  stay).  To  further  refine  the  model  as  a  method  of  identifying  the  sickest  individuals,  and  to 
discourage  the  potential  payoff  for  gaming,  we  excluded  one  day  stays  of  any  diagnoses  for  the  purpose  of  triggering  increase  PEP-DCG 
payments. 

We  placed  in  the  base  payment  category  all  vague,  non-predictive,  and/or  marginal  diagnoses,  as  well  as  diagnoses  resulting  from  1  day 
stays.  As  a  result,  only  a  subgroup  of  senously  ill  beneficiaries  is  identified  for  increased  payments  In  restncting  the  adjustment  to  a  small 
proportion  of  beneficiaries,  the  system  makes  a  smaller  change  to  the  current  demographic-only  system  than  would  be  made  by  a  system 
that  takes  into  account  all  patient  encounters.  This  attnbute  of  the  PIP-DCG  system,  however,  makes  it  an  ideal  starting  point  for 
implementation  of  nsk  adjustment.  It  is  imfwrtant  to  recognize  that,  on  average,  payments  for  all  beneficiaries  remaining  in  the  base 
category  (88  percent  of  all  beneficiaries)  are  based  on  demographics,  as  in  the  current  system.  To  the  extent  that  Medicare+Choice 
organizations  have  had  favorable  selection  when  payment  is  based  on  demographics,  we  will  continue  to  overpay  for  this  group.  However, 
this  overpayment  would  be  reduced. 

In  regard  to  plans'  concern  about  the  bias  in  the  PIP-DCG  system  against  outpatient  management  of  chronic  illnesses  and  higher  incidence 
of  short  stays,  we  agree  that  a  comprehensive  model  is  preferable,  and  we  plan  to  move  toward  implementing  such  a  model  as  expeditiously 
as  possible.  However,  implementation  of  the  comprehensive  risk  adjustment  model  is  not  operationally  feasible  for  3  to  4  years,  because  of 
data  constraints  on  both  plans  and  HCFA.  In  the  interim,  the  PIP-DCG  model  offers  a  substantial  improvement  over  the  current  system 

Diagnostic  exceptions:  Under  the  final  payment  PIP-DCG  model,  beneficiaries  who  are  hospitalized  for  chemotherapy  (ICD-9  codes 
V58  1  and  V66.2)  are  treated  asexceptions.  These  codes  are  indicators  of  a  treatment  method,  rather  than  a  particular  disease  Recognizing, 
however,  that  Medicare's  current  inpatient  coding  rules  require  that  the  diagnoses  for  beneficianes  who  are  hospitalized  for  chemotherapy 
must  be  coded  using  these  V-codes  as  the  principal  diagnoses,  the  most  appropnate  PEP-DCG  group  for  these  beneficianes  would  be 
assigned  based  on  the  type  of  cancer,  using  a  secondary  diagnosis.  In  addition,  the  final  payment  model  also  treats  individuals  diagnosed 
with  AIDS  as  an  exception.  In  this  case,  individuals  with  a  secondary  diagnosis  of  AIDS  will  be  placed  in  the  same  PEP-DCG  group  as 
individuals  with  a  reported  principal  diagnosis  of  AIDS.  The  rationale  for  this  decision  is  HCFA's  analysis  showed  that  individuals  with  a 
secondary  diagnosis  of  AIDS  tended  to  have  expenditures  close  to  those  admitted  explicitly  for  the  treatment  of  AIDS. 

The  final  mapping  of  the  DxGroups  to  the  PEP-DCG  groups  is  shown  in  Table  1 

3.  Addition  of  Demographic  and  Other  Factors 

Age  and  Sex:  Twenty-four  age/sex  cells  were  included  that  mirror  the  splits  currently  used  in  Medicare's  current  demographic  adjustment 
methodology.  For  the  purposes  of  calibrating  the  model,  beneficianes  are  assigned  to  more  than  one  age  cell  if  they  aged  into  a  new  cell 
dunng  1996.  For  example,  a  beneficiary  aged  69  on  January  1 ,  1996  but  who  turned  70  years  old  later  in  1996,  is  assigned  to  both  the 
65-69  and  the  70-74  age  cells  as  a  fraction  of  eligible  months  in  each  cell.  The  value  of  the  age/sex  vanable  is  the  fraction  of  12  months  the 
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person  is  in  that  cell.  Payments  for  all  monthsare  thus  set  to  the  weighted  average  of  the  two  payments  and  no  change  is  necessary  in  the 
birthday  month. 

In  the  development  of  the  final  payment  model,  we  also  considered  the  inclusion  of  other  demographic  variables.  The  purpose  of  including 
other  demographic  independent  variables  was  to  take  into  consideration  the  unique  cost  implications  of  characteristics  not  related  to 
admissions,  and  to  increase  the  accuracy  of  the  payment  estimates  for  suogroups  of  the  Medicare  population.  The  additional  independent 
variables  considered  for  inclusion  were: 


•  Originally  disabled; 
Medicaid  status; 

•  Institutional  status;  and 

•  Working  aged. 

Originally  disabled:  A  beneficiary  is  defined  as  originally  disabled  if  he  is  currently  entitled  to  Medicare  as  an  aged  beneficiary,  but  was 
onginally  entitled  by  reason  of  disability.  The  other  vanables  are  currently  used  in  Medicare's  demographic  adjustment  methodology, 
although  not  necessarily  in  the  way  proposed  here. 

Preliminary  analyses  showed  that  Medicare  expenditures  for  beneficiaries  who  were  originally  disabled  or  Medicaid  enrolled  were 
substantially  higher  than  predicted  by  age,  sex,  and  pnncipal  hospital  diagnoses.  Data  on  these  characteristics  for  beneficiaries  are  available 
in  HCFA  administrative  files.  Analyses  showed  that  if  these  factors  were  not  taken  into  consideration  in  the  calibration,  the  model  would 
not  predict  the  average  expenditures  of  several  important,  and  higher-cost.  Medicare  subgroups. 

In  the  demographic  model  currently  used  by  Medicare,  originally  disabled  is  not  a  risk  factor.  Rather,  a  separate  rate  book  has  applied  to  the 
currently  disabled  population.  However,  we  reasoned  that  the  originally  disabled  may  have  higher  Medicare  expenditures  than  those  who 
were  not  "originally  disabled"  (i.e.,  the  elderiy  who  were  never  entitled  by  reason  of  disability)  Versions  of  the  PEP-DCG  model  which  did 
not  include  factors  accounting  for  original  reason  for  entitlement  exhibited  a  predicted  payment  reduction  when  a  disabled  64  year-old 
became  classified  as  aged  at  age  65. 

In  the  payment  model,  the  originally-disabled  variable  is  added  interactively  with  the  age/sex  cell  variable.  This  means  that  for  a  given 
age/sex  cell,  predicted  costs  vary  between  those  who  were  originally  disabled  and  those  who  were  not  originally  disabled.  Alternatively,  it 
allows  for  the  possibility  that  the  trajectory  of  expected  costs  as  beneficiaries  age  could  differ  between  the  originally  disabled  and  those  not 
onginally  disabled. 

Medicaid  eligibility:  Currently,  Medicaid  status  is  a  concurrent  adjustment  factor  for  Medicare  capitation  payments.  That  is,  a  Medicare 
beneficiary  is  placed  into  an  AAPCC  "rate  cell"  payment  category  each  month  based  on  his  or  her  current  Medicaid  enrollment  status  For 
the  purposes  of  risk  adjustment,  we  defined  Medicaid  status  as  enrollment  in  Medicaid  in  any  single  month  during  the  diagnosis  year  (e  g  , 
all  or  part  of  1995).  Thus,  in  the  risk  adjustment  system,  beneficianes  who  are  Medicaid-eligible  at  any  time  during  the  data  collection  year 
will  be  eligible  for  the  Medicaid  payment  increment  for  the  entire  payment  year;  payments  will  no  longer  vary  according  to  month-to-month 
Medicaid  eligibility  in  the  payment  year.  This  vanable  is  also  included  interactively  with  the  age/sex  cell  vanable. 

Institutional  status:  Another  independent  variable  considered  for  inclusion  was  institutional  status.  We  received  a  number  of  comments 
regarding  the  inclusion  of  an  institutional  adjustment;  because  of  this  level  of  interest,  our  analysis  of  the  issue  will  be  presented  in  some 
detail.  Institutional  status  is  currently  used  in  the  AAPCC  methodology  as  a  concurrent  nsk  adjuster.  For  each  pnor  month  in  a  certified 
institution,  a  beneficiary  is  paid  at  the  higher  institution  rate  cell  amount  the  following  month  It  is  included  as  a  marker  for  higher  expected 
concurrent  cost.  The  concern  expressed  by  the  commenters  is  that  we  will  be  underpaying  for  these  beneficianes  if  we  do  not  make  a 
similar  concurrent  adjustment  in  the  new  system. 

In  analyzing  this  issue  for  the  purpose  of  nsk  adjustment,  we  also  defined  institutional  status  concurrently,  as  the  fraction  of  the  prediction 
year  institutionalized,  i.e.,  the  number  of  institutional  months  in  the  prediction  year  divided  by  the  number  of  Medicare  eligible  months. 
Because  it  is  very  difficult  to  identify  long-term  institutional  care  in  claims  data,  the  effect  of  mstitutional  status  was  estimated  using  three 
concatenated  years  of  the  Medicare  Current  Beneficiary  Survey  (MCBS),  from  1992  to  1994 

There  is  great  vanation  in  Medicare  costs  for  institutionalized  beneficianes  across  types  of  institutions.  Certified  institutions  under  HCFA's 
definition  include  both  post-acute  and  long-term  care  facilities.  Post-acute  care  facilities  include  Skilled  NursingFacilities  (SNFs)  Long-term 
care  facilities  include  nursing  homes,  mental  health  facilities,  and  Intermediate  Care  Facilities  for  the  Mentally  Retarded  (ICF/MRs).  Three 
quarters  of  the  institutionalized  are  in  nursing  homes.  Half  of  the  remainder  are  in  SNFs  or  the  SNF/nursing  home  combination  About  7 
percent  are  in  ICF/MRs,  and  3  percent  are  in  mental  health  facilities. 

Our  analysis  using  MCBS  data  showed  that  the  PIP-DCG  model  accurately  predicts  the  average  costs  of  the  entire  group  of  institutionalized 
beneficianes.  This  suggests  that  there  is  no  need  for  an  institutional  factor  However,  our  analysis  also  showed  that  mean  actual  Medicare 
payments  for  those  in  post-acute  care  facilities  are  far  greater  than  those  for  long-term  care  facilities.  In  Medicare,  a  SNF  stay  requires  a 
preceding  hospital  stay.  The  payment  system  is  designed  to  pay  premiums  that  are  correct  on  the  average  for  groups  of  enrollees.  It  does  not 
pay  based  on  actual  events  in  the  payment  year  If  we  did  so,  we  would  also  recoup  payments  for  those  who  incur  very  low  costs  in  the 
payment  year.  Thus  we  do  not  pay  more  for  the  particular  group  that  spend  some  time  in  a  SNF  While  those  in  long  term  care  facilities 
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incur  more  costs  than  average  Medicare  beneficiaries,  they  incur  less  costs  than  predicted  by  the  PIP-DCG  model.  An  institutional  factor  for 
this  population  would  actually  be  negative  if  implemented.  The  incentives  for  identifying  the  long  term  institutionalized  and  reporting  on 
this  group  are  low  when  the  result  is  a  payment  reduction.  We  have  therefore  decided  not  to  pay  based  on  this  site  of  service.  There  are 
relatively  few  enrollees  in  this  group  and  the  overpayments  will  be  small. 

Given  these  considerations,  we  have  decided  not  to  include  an  institutional  status  factor  in  the  payment  model. 
4.  The  Current  PIP-DCG  Model 

To  estimate  the  final  coefficients  of  the  PIP-DCG  calibration  model,  HCFA  regressed  annualized  1996  expenditures  on  the  1 5  PIP-DCGs, 
age/sex  groups,  onginally  disabled  status,  and  Medicaid  status.  The  model  is  specified  so  that  there  is  a  separate  variable  for  each  age/sex 
group.  To  this  there  is  an  additional  vector  of  age/sex  variables  for  those  who  were  onginally  disabled,  and  a  vector  of  age/sex  variables  for 
those  who  were  Medicaid  enrollees.  The  final  PIP-DCG  payment  model  is  shown  in  Table  2. 

The  regression  yields  payment  estimates  based  upon  fee  for  service  data.  It  is  important  to  note  that  these  payments  are  not  the  payments 
that  will  be  made  to  the  M+C  plans.  Payment  under  the  Medicare  system  will  be  based  upon  county  rates  (as  published  in  the 
Medicare+Choice  rate  book)  as  mandated  by  BBA.  These  payment  amounts  estimated  here  will  be  converted  into  relative  risk  factors, 
which  in  turn  modify  the  appropriate  county  rate  according  to  the  characteristics  of  the  individual  Medicare+Choice  enrollee.  The  following 
discussion  pertaining  to  predicted  payments  is,  therefore,  for  purposes  of  illustration. 

Increased  payments  for  PIP-DCG  categories:  The  coefficients  for  PIP-DCGS  5  through  29  show  the  marginal  expenditure/payment  for  a 
person  with  a  1995  principal  in-patient  diagnosis  placing  them  in  that  PIP-DCG  (see  Table  2).  For  example,  a  73  year  old  woman  with  a 
single  1995  admission  for  Precerebral  Arterial  Occlusion'  is  in  PIP-DCGS,  implying  an  annualized  1996  payment  of  $2,998  (age/sex 
coefficient)  +  $4,192  (PIP-DCG  8  coefficient)  =  $7,190. 

Higher  numbered  PIP-DCG  yield  higher  payments.  Altogether,  persons  in  PIP-DCGS  5  through  29  comprise  approximately  12  percent  of 
the  sample,  and  68  percent  of  sample  persons  hospitalized  in  1995.  In  other  words,  the  payment  PIP-DCG  model  uses  pnncipal  hospital 
diagnoses  to  nsk  adjust  payments  for  about  12  percent  of  all  Medicare  beneficiaries,  the  other  88  percent  are  nsk  adjusted  only  by  age,  sex, 
and  other  demographics,  much  as  they  are  under  the  current  system.  Of  those  hospitalized,  68  percent  receive  increases  in  payments  in  the 
following  year. 

Medical  education:  For  the  purposes  of  estimating  the  final  payment  factors,  it  would  have  been  ideal  to  exclude  all  Graduate  Medical 
Education  (GME)  payments  (i.e.,  both  indirect  and  direct  medical  payments)  to  hospitals  from  the  1996  expenditure  amounts,  but  it  was  not 
possible  to  do  so.  The  BBA  specifies  that  GME  amounts  are  to  be  "carved  out"  of  capitation  payments  to  M+C  plans  (over  a  penod  of  5 
years,  with  full  carve  out  achieved  in  2002),  and  paid  directly  to  teaching  hospitals.  Through  a  relatively  simple  algorithm,  it  was  possible  to 
remove  the  indirect  medical  payments,  which  reflect  approximately  two  thirds  of  total  GME  payments  Though  a  portion  on  GME  therefore 
remained  in  the  costs  used  for  model  calibration,  there  is  little  effect  on  payments.  It  is  important  to  note  that  the  PIP-DCG  model  is  used  to 
compute  relative  factors  only.  GME  payments  will  be  removed  from  the  rate  book  amounts  in  accordance  with  the  requirements  of  the 
BBA. 

Decedents:  To  correctly  estimate  monthly  payments  for  all  beneficianes,  including  people  who  died  or  entered  a  hospice  during  1996,  we 
used  a  process  of  weighting  by  Medicare  eligible  months  in  the  prediction  year.  First,  annualized  1996  payments  were  calculated  as  actual 
total  1996  payments  divided  by  the  fraction  of  the  year  each  beneficiary  is  alive  or  not  enrolled  m  a  hospice  This  yielded  an  average 
monthly  cost.  Annualized  payments  were  then  defined  as  12  times  the  average  monthly  cost.  These  annualized  payments  were  then 
weighted  by  the  fraction  of  the  year  the  beneficiary  was  eligible  for  Medicare.  This  process  avoids  the  dilution  of  costs  typically  associated 
with  decedents  in  their  last  months  of  life.  The  process  of  annualizing  and  weighting  observations  resulted  in  unbiased  estimates  of  the 
average  and  total  payments  for  a  group  in  which  individuals  are  eligible  for  different  fractions  of  the  year. 

Data  collection  and  time  lags:  The  final  payment  model  was  calibrated  assuming  no  time  lag  between  the  data  collection  period  (using 
diagnoses  collected  between  January  1,  1995  through  December31,  1995)  and  the  predicted  payment  year  (beginning  January  1,  1996) 
While  this  approach  results  in  model  coefficients  with  the  maximum  predictive  accuracy,  it  also  introduced  difficult  operational  issues, 
under  this  approach,  retroactive  payment  adjustments  would  be  necessary  because  encounter  records  would  still  be  tlowing  in  for  some 
months  of  the  payment  year. 

An  alternative  approach  proposed  in  the  September  8,  1998  Federal  Register  notice,  called  the  "time  shifted"  model,  uses  data  from  an 
earlier  penod  (for  example,  July  1 ,  1998  through  June  30,  1999)  to  determine  the  nsk  factor  for  enrollees  andpayments  to 
Medicare+Choice  organizations  for  calendar  year  2000  However,  calibration  of  the  model  continues  to  assume  no  data  lag  Using  data 
from  an  earlier  time  penod  introduces  some  error  into  the  estimates,  but  we  do  not  believe  it  introduces  any  systematic  bias  Assuming  a 
relatively  large  and  stable  population  for  a  plan,  aggregate  payments  under  this  approach  are  not  likely  to  differ  from  aggregate  payments 
using  a  method  requinng  retroactive  payment  adjustment.  On  an  individual  basis,  using  data  from  an  earlier  time  penod  lengthens  the  time 
between  a  hospital  stay  for  an  enrollee  and  compensation  to  the  organization  based  on  the  stay,  but  also  continues  the  higher  payment 
beyond  the  time  it  would  be  paid  in  a  non-shifted  system. 

In  the  September  8,  1998  Federal  Register  notice,  HCFA  asked  existing  nsk  contractors  for  comments  on:  (1)  problems  Medicare+Choice 
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organizations  might  encounter  with  retroactive  payment  adjustments,  and  (2)  problems  organizations  might  encounter,  if  data  from  an 
earlier  time  period  were  used.  Comments  received  on  the  Federal  Register  notice  almost  unanimously  favored  the  time  shifted  model.  The 
commenters  specifically  mentioned  the  following  reasons  for  preferring  this  model: 

•  Both  plans  and  their  providers  would  find  it  easier  to  understand  and  administer  financial  interactions  if  individual  risk  scores  were 
known  before  the  start  of  the  contract  year. 

•  Retroactive  adjustments  would  increase  payment  uncertainty  for  M+C  organizations.  In  particular,  M+C  organizations  would  not 
know  their  final  per  enrollee  payments  for  a  year  until  several  months  after  the  ACR  for  the  followmgyear  was  filed.  In  addition, 
providers  with  percentage-of-premium  contracts  could  experience  mid-  year  adjustments  that  could  require  changes  to 
reimbursements  for  individual  providers. 

•  Implementation  of  retroactive  adjustments  would  also  require  additional  changes  to  HCFA's  payment  systems  which  would  not  be 
required  under  the  alternative.  Such  changes  would  not  be  easy  to  accomplish  in  the  current  implementation  schedule 

We  agree  with  the  commenters  who  recommended  that  we  not  adopt  the  retroactive  model  at  this  time.  We  are  persuaded  that  the  increased 
administrative  burdens  and  greater  uncertainty  about  payment  levels  render  this  option  unacceptable  for  the  present.  Moreover,  we  do  not 
believe  that  implementation  of  this  option,  using  the  current  PIP-DCG  model,  would  create  any  systematic  bias  at  the  level  of  the  aggregate 
payment  to  a  plan. 

5.  Technical  refinements  to  the  calibrated  model 

Before  we  turned  this  estimated  model  into  a  payment  system,  a  number  of  technical  refinements  were  incorporated,  including  the 
development  of  factors  for  two  sub-populations  not  addressed  in  the  calibration  of  the  model:  the  working  aged  and  the  newly  entitled 

Working  Aged  Adjustment:  The  PIP-DCG  model  was  calibrated  using  Medicare  beneficiaries  not  covered  by  employer  or  other  group 
policies.  For  beneficiaries  with  employer  insurance.  Medicare  is  the  secondary  payor  and  its  liability  is  much  smaller  thanfor  those  who  are 
not  working.  Using  administrative  data,  it  is  estimated  that,  on  the  average,  Medicare's  liability  for  the  working-aged  is  2 1  percent  of  the 
liability  for  those  for  whom  Medicare  is  the  primary  payer.  Therefore,  payments  made  to  beneficiaries  in  this  status  were  reduced  to  21 
percent  of  what  they  would  have  been. 

Demographic-only  factors  for  new  enrollees:  As  described  earlier,  the  model  was  calibrated  using  only  beneficiaries  for  whom  Medicare 
data  existed  in  1995  and  1996.  One  implication  of  this  model  is  that  it  requires  diagnoses  in  the  year  before  payment  is  made  Therefore,  the 
model  cannot  predict  expenditures  for  beneficiaries  for  whom  Medicare  does  not  have  diagnosis  data.  The  Medicare  program  cannot 
compile  diagnosis  data  on  beneficiaries  for  the  year  before  they  enter  the  program.  Thus,  no  prior  diagnosis  information  exists  for  the  new 
disabled  beneficiaries  and  age-in  beneficianes.  Predicted  expected  cost  estimates  were  derived  for  these  beneficiaries  using  only 
demographic  factors. 

Two  similar,  but  different  methods  were  used  to  predict  expenditure  estimates  for  the  age-ins  in  the  65-69  age  groups  and  other  new 
eligibles.  Those  age  70  and  above,  and  those  under  65,  were  assigned  the  mean  predicted  expenditure  for  beneficiaries  in  the  same 
age/sex/Medicaid  status  cell.  For  the  age-ins  between  age  65  and  69,  a  different  procedure  was  used  because  the  mean  predicted  value  for 
the  age  bracket  was  based  mainly  on  persons  67-69  years  old  in  1996  Actual  expenditures  in  1996  for  persons  67-74  years  old  were 
computed  and  used  in  a  regression  to  predict  the  missing  age  groups  For  all  new  enrollees,  payments  based  on  Medicaid  eligibility  will  be 
made  retroactively,  once  enrollment  can  be  established  and  venfied 

Actuarial  graduation  of  the  final  payment  model  factors:  HCFA's  Office  of  the  Actuary  revised  the  age/sex  demographic  coefficients 
Upon  review,  the  age/sex  coefficients  for  the  onginally  disabled,  and  Medicaid  recipients  were  found  to  be  somewhat  irregular  in  pattern. 
This  pattern,  if  uncorrected,  would  have  led  to  irregular  changes  in  payments  as  beneficianes  in  these  groups  aged  Therefore,  these 
coefficients  were  refined  by  HCFA  actuanes  so  that  the  predicted  payment  patterns  across  age  groups  within  each  of  those  categories  was 
smoothed  Several  generally  accepted  actuarial  techniques  were  used  to  smooth  each  set  of  factors.  The  actuanal  techniques  used  were 
graduation,  regression,  interpolation,  and  judgement.  The  type  of  graduation  used  was  Whittaker-Henderson  which  smoothed  the  raw 
payment  amounts  using  a  minimization  formula  based  on  a  linear  combination  of  fit  versus  smoothness  The  fit  part  of  the  expression  is  the 
summation  of  the  squared  differences  between  the  raw  data  and  the  smoothed  data.  The  smoothness  part  of  the  expression  is  the 
summation  of  squared  third  difTerences  which  approximates  a  quadratic  function.  Each  of  the  fit  and  smoothness  component  of  the  formula 
is  minimized  simultaneously.  Also,  the  graduation  uses  weights  for  each  age  group  and  the  weights  represent  the  number  of  Medicare 
beneficianes  in  each  cell. 

Further  detail  on  the  PIP-DCG  payment  model:  Two  additional  sources  of  information  are  available  on  the  final  PEP-DCG  payment 
model.  Located  on  HCFA'sexternal  Web  sit  (http://www.hcfa.gov/stats/hmorates/aapccpg, htm)  are:  (1 )  basic  SAS  software  for  the 
PIP-DCG  grouper,  and  (2)  a  detailed  text  file  of  the  mapping  of  ICD-9-CM  codes  to  DxGroups,  and  finally  to  PIP-DCGs.  These  files  are 
made  available  for  information  purposes,  but  are  subject  to  minor  modifications  pnor  to  the  annual  announcement  of  payment  rates  to  be 
issued  on  March  1,  1999.  Also,  no  technical  support  is  available  from  HCFA  for  organizations  who  decide  to  utilize  the  SAS  version  of  the 
PIP-DCG  grouper. 


iThe  PIP-DCG  groupings  were  further  refined  using  a  number  of  criteria.  First,  each  onginal  PIP-DCG  group  retained  its  identity  in  the 
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final  payment  model  only  if  it  contained  at  least  1 ,000  beneficiaries  in  the  original  sample;  this  minimum  sample  size  was  defined  to  assure 
stability  of  estimated  payments  in  the  model.  If  sample  sizes  were  smaller  than  1,000,  the  potential  PIP-DCG  was  expanded  to  include 
DxGroups  with  average  expenditures  in  the  next  lower  range  until  the  sample  size  was  satisfied.  If  at  any  time  dunng  the  sorting  algorithm 
a  DxGroup  had  fewer  than  50  beneficiaries  assigned  to  it,  it  was  assigned  to  the  base  payment  category.  This  base  payment  category  also 
included  all  beneficiaries  (and  expenditures)  for  whom  there  was  no  Inpatient  diagnosis  dunng  1995 
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C.  Proposed  Payment  System  Application  of  the  PIP-DCG  Model 

In  its  basic  form,  the  PIP-IX^G  model  is  an  algorithm  that  uses  base  year  inpatient  diagnoses,  along  with  demographic  factors,  to  predict 
total  health  spending  in  thefollowing  year.  In  applying  the  PEP-DCG  model  to  nsk  adjust  payments  for  the  Medicare+Choice  program, 
however,  the  model  will  be  used  to  determine  relative  nsk  factors.  To  derive  the  relative  risk  factors,  predicted  expenditure  estimates  from 
the  model  are  divided  by  the  mean  predicted  exp>enditures  for  FFS  beneficiaries.  Currently,  we  estimate  this  mean  to  be  $5,100,  though  final 
refinements  to  this  figure  are  possible  prior  to  the  annual  announcement  of  payment  rates  on  March  1 ,  1999.  Because  the  predicted 
expenditures  are  used  in  the  form  of  relative  ratios,  applied  to  the  rate  book,  payments  are  not  sensitive  to  the  year  of  the  expenditure  data 
used  in  the  calibration.  These  relative  risk  factors  will  be  used,  in  place  of  the  current  demographic  factors,  to  adjust  county  rate  book 
amounts  for  the  relative  health  status  of  the  individual  enrollee. 


1.  Estimating  Beneficiary  Relative  Risk  Factors 

The  PIP-DCG  model  was  developed  to  be  "additive",  meaning  that  incremental  dollars  are  added  based  on  beneficiary  characteristics. 
Refemng  to  Table  2,  the  following  examples  illustrate  how  the  PIP-DCG  model  will  be  used  for  estimating  relative  nsk  factors 

Examples:  In  this  example.  Beneficiary  A  was  hospitalized  twice  during  the  base  year.  The  diagnoses  reported  were  Asthma  (PIP-DCG  8) 
and  Staphylococcus  Pneumonia  (PIP-EXTG  18).  The  highest  PIP-DCG  category  then  for  this  beneficiary  is  PEP-DCG  18,  which  carnes  with 
it  an  estimated  future  year  expenditure  of  $13,547.  The  beneficiary  is  also  placed  in  the  appropriate  demographic  group.  In  this  case. 
Beneficiary  A  is  male,  aged  82.  This  age  group  carries  an  estimated  expenditure  of  $5,495.  In  addition  beneficiary  A  had  onginally  been 
Medicare  eligible  because  of  a  disability  (which  carries  an  incremental  expenditure  of  $1 ,462),  but  is  not  eligible  for  Medicaid  (no 
expenditure  increment).  Adding  together  these  increments  based  on  the  PIP-DCG  model,  the  predicted  expenditures  for  this  beneficiary  are 
$20,504. 

Beneficiary  B  had  no  inpatient  admissions  during  the  base  year.  Therefore,  no  specific  PEP-DCG  increment  is  added,  expenditures  for 
non-hospitalized  beneficiaries  are  included  in  the  demographic  factors.  Benefician,'  B  is  placed  in  the  appropriate  age  and  sex  grouping,  in 
this  case,  female,  aged  69,  which  carries  a  predicted  expenditure  of  $2,310.  Beneficiary  B  is  also  placed  in  the  Aged  with  Medicaid 
eligibility  group,  which  adds  $2,207  to  her  annual  predicted  expenditures.  Since  she  has  never  been  disabled,  no  additional  expenditures  are 
added.  Therefore,  total  annual  predicted  expenditures  for  Beneficiary  B  are  $4,5 1 7. 

Because  Medicare+Choice  program  payments  are  based  on  the  county-wide  rates  determined  under  section  1853(c)  of  the  Act,  the 
predicted  annual  expenditures  described  above  will  be  converted  to  relative  risk  factors.  This  is  accomplished  by  dividing  the  predicted 
expenditures  for  each  beneficiary  by  the  national  average  predicted  expenditure  (currently  estimated  at  $5,100)  Individuals  whose  risk 
factors  are  equal  to  1 .00  are  "average."  In  the  examples  described  above.  Beneficiary  A's  relative  risk  factor  is  4.02  (indicating  a  high 
expected  cost  individual),  while  Beneficiary  B's  relative  nsk  factor  is  0.89  (indicating  a  slightly  lower  than  average  nsk  individual)  The  risk 
factors  for  new  enrollees  would  be  determined  in  the  same  manner,  though  separate  age/sex  andMedicaid  factors  derived  for  these 
beneficianes  are  used.  (See  the  section  on  Demographic-only  factors  for  new  enrollees  above  ) 

Assignment  of  nsk  factors:  After  Medicare+Choice  organizations  submit  inpatient  hospital  encounter  data  for  the  payment  year,  we  will  use 
the  demographic  information  and  diagnostic  information  from  all  Medicare+Choice  organizations  a  beneficiary  may  have  joined  and  from 
FFS  to  determine  the  appropnate  nsk  factor  for  each  beneficiary.  It  is  at  this  point  that  information  regarding  beneficiary  Medicaid  eligibility 
(in  any  single  month  dunng  the  diagnosis  data  collection  year),  original  reason  for  Medicare  entitlement  (onginally  disabled)  for  any  one 
month,  identification  as  a  new  enrollee,  beneficiary  age,  sex  and  working-aged  status  (beneficiary  covered  under  a  employer  insurance)  are 
determined  using  Medicare  administrative  data  files,  and  are  used  along  with  inpatient  diagnostic  data  to  assign  the  appropnate  nsk  factor 

When  a  Medicare+Choice  organization  forwards  beneficiary  enrollment  information  to  HCFA,  we,  m  turn,  will  send  the  organization  the 
appropnate  nsk  factor  for  the  beneficiary,  as  well  as  the  resultant  payment.  Because  the  nsk  factor  is  computed  for  each  individual 
beneficiary  for  a  given  year,  the  factor  follows  that  beneficiary.  In  addition,  since  all  beneficianes  will  have  nsk  factors,  information  will  be 
immediately  available  for  payment  purposes  as  beneficianes  move  among  Medicare*Choice  organizations 

2.  Risk  Adjusted  Payment  Model 

To  determine  risk  adjusted  monthly  payment  amounts  for  each  Medicare+Choice  enrollee,  individual  nsk  factors  (descnbed  above)  will  be 
multiplied  by  the  appropriate  payment  rate  for  the  county  determined  under  section  1853  of  the  Act.  To  make  this  calculation  appropriately, 
an  adjustment  to  these  rate  book  amounts  will  be  required  before  applying  the  nsk  adjustment  factors  discussed  above  This  adjustment,  or 
rescaling  factor,  is  necessary  in  order  to  account  for  the  fact  that  the  existing  county  rate  book  is  already  scaled  to  the  set  of  demographic 
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factors  used  under  the  current  system,  but  not  to  the  risk  factors  we  will  be  using  under  the  new  system.  If  the  PIP-DCG  model  risk 
adjustment  factors  were  applied  to  unadjusted  county  rate  book  amounts,  this  would  create  inaccurate  payments  inconsistent  with  Congress' 
mandate  in  section  1853  of  the  Act. 

The  application  of  the  rescaling  factor  in  effect  translates  the  rate  book  amounts  into  the  same  language  used  under  the  risk  adjustment 
methodology.  As  a  result  of  rescaling,  payment  using  the  risk-based  l  ate  book  for  a  person  with  the  average  risk  factor  in  a  county  would  be 
the  same  as  payment  for  a  person  with  the  average  demographic  factor  in  that  county  using  the  original  demographic-based  rate  book. 
(However,  a  person  with  the  average  demographic  factor  does  not  necessarily  have  the  average  risk  factor.)  To  the  extent  that  an 
organization  enrolls  sicker  people,  the  organization  will  receive  higher  payments.  By  itself,  the  rescaling  process  is  payment  neutral  (which 
is  not  the  same  as  budget  neutrality).  That  is,  the  apparent  effects  of  the  rescaling  factor  on  the  resulting  county  rates  is  exactly  offset  by  the 
estimated  effects  of  moving  fromdemographic  to  risk  factor  standardization  in  assignment  of  individual  enrollee  factors.  By  itself,  rescaling 
does  not  raise  or  lower  payments.  Whether  aggregate  payments  to  a  plan  increase  or  decrease  depends  upon  the  risk  profile  of  the 
beneficiaries  enrolled  in  the  plan. 

3.  Calculation  of  the  Rescaling  Factor 

The  essential  purpose  of  the  implementation  of  risk  adjustment  is  the  substitution  of  individual  enrollee  demographic  factors  with  a  new 
individual  enrollee  risk  adjustment  methodology.  But  this  substitution  should  take  place  in  fwo  places:  in  the  standardization  of  county  rates, 
and  in  the  method  of  estimating  relative  risk  of  individual  enrollees.  BBA  modifications  to  the  rate  book  make  a  direct  rate  book 
standardization  substitution  difficult  because  the  1997  demographic  AAPCC  rates  are  the  basis  for  future  rate  books. 

Demographic  standardization:  The  old  (demographically-based)  AAPCC  rate  book  represented  the  cost  to  Medicare  in  a  given  county  for 
the  national  average  beneficiary  measured  demographically.  County  rates  were  calculated  by  dividing  county  per  capita  costs  by  county 
average  demographic  factors.  Prior  to  BBA,  these  rates  were  updated  annually.  However,  because  of  BBA  modifications,  all 
Medicare+Choice  county  rates  have  their  basis  in  the  1997  AAPCC  Rate  Book.  Thus,  the  factors  used  in  calculating  this  1997  Rate  Book 
are  "locked  in"  -  including  the  average  county  demographic  factors.  Also,  the  2  percent  minimum  increase  must  be  based  on  the  prior  year's 
rates. 

Risk  factor  standardization:  Despite  these  policy  complications,  it  is  important  to  apply  the  new  enrollee  risk  adjustment  methods  to  an 
appropriately  standardized  rate  book.  This  is  the  case  because,  if  we  were  to  shift  from  an  enrollee  demographic  factor  to  risk-based 
adjustments,  while  maintaining  the  factors  underiying  the  current  rate  book,  a  critical  inconsistency  would  be  created  in  the  overall  payment 
methodology.  The  risk  adjustment  methodology  adds  disease  information  to  purely  demographic  information.  Though  attempting  to 
measure  the  same  thing  -  relative  health  status  -  the  range  of  factors  for  the  demographic-only  and  risk  factors  differs.  This  is  in  part 
simply  because  the  measurement  range  (or  "ruler")  of  nsk  factors  exceeds  that  of  the  old  demographic-only  factors,  and  because  the  new 
nsk  factors  are  able  to  distinguish  differences  in  health  status  more  accurately.  However,  because  the  "rulers"  differ  between  demographic 
and  risk  factors,  a  technical  modification  is  necessary  for  payments  to  remain  methodologically  correct.  Without  some  adjustment,  this 
inconsistency  between  the  standardization  factors  used  in  the  county  rates  and  the  enrollee  nsk  factors  will  result  haphazardly  in  either 
significant  underpayments  or  overpayments,  depending  on  the  county. 

Example:  The  best  way  to  illustrate  the  problem  is  through  the  following  hypothetical  example.  Assume  that,  under  the  old  AAPCC 
methodology,  the  average  county  demographic  factor  for  county  A  was  1 .0,  indicating  that,  based  on  demographic  factors.  Medicare 
beneficiaries  in  "A"  were  at  the  national  average.  However,  under  the  new  risk  adjustment  methodology  to  be  implemented  under  BBA,  the 
average  nsk  factorfor  county  'A"  is  1.3,  indicating  under  this  new  measurement  system  that  "A"  county  Medicare  beneficiaries  are  "sicker" 
than  the  national  average.  In  both  cases,  the  same  population  is  being  measured  dunng  the  same  year  -  it's  just  that.the  "rulers"  are  different. 

This  difference  in  rulers  ~  left  uncorrected  -  would  result  in  erroneous  payments  in  the  following  way  Consider  a  Medicare  beneficiary 
living  in  county  "A"  who  has  a  number  of  health  problems,  but  whose  nsk  factor  is  the  same  as  the  county  average  (1 .3)  Without  any 
correction,  the  risk  adjusted  payment  system  will  pay  1 .3  times  the  rate  book  amount.  Assuming  monthly  per  capita  costs  in  county  A  were 
$600,  the  demographic  rate  book  amount  would  be  S600  divided  by  1 .0  (the  average  demographic  factor  in  county  A),  or  S600.  In  other 
words,  under  the  current  system,  beneficianes  with  demographic  factors  equal  to  the  county  average  would  be  paid  S600  Payments  under 
nsk  adjustment,  however,  would  be  1 ,3  times  $600,  or  $780. 

If  the  rate  book  were  recomputed  according  to  the  average  nsk  factor  in  the  county  (1 .3),  the  rate  would  be  $600  divided  by  1  3,  or  $462, 
Payment  for  this  average  individual  would  then  be  $462  times  1 ,3,  or  $600.  This  is  the  correct  amount  for  the  average  person  in  county  A. 

Potential  underpayment  for  some  beneficianes  would  also  occur  in  the  absence  of  rescaling.  For  example,  assume  that  the  average  county 
demographic  factor  in  hypothetical  county  "B"  is  11,  or  just  slightly  above  the  national  average.  Assume  as  well  that  the  average  county 
nsk  factor  is  estimated  at  0.9,  indicating  a  slightly  healthierthan  average  beneficiary  population  compared  to  the  national  average.  For  a 
Medicare  beneficiary  residing  in  county  "B,"  who  is  equal  to  the  county  average  of  0  9,  a  significant  underpayment  would  result.  Assuming 
per  capita  costs  of  $500,  the  demographic  rate  book  would  be  $500  divided  by  1.1,  or  $455.  Risk  adjusted  payment  for  the  average  person 
would  be  .9  times  S455,  or  $410.  This  is  significantly  less  than  the  $500  that  would  be  appropnate  for  the  average  person  in  county  "B"  If 
the  rate  book  were  appropriately  rescaled,  the  rate  book  amount  would  be  $500  divided  by  .9,  or  $556.  A  beneficiary  with  the  average 
county  risk  factor  of  .9  would  therefore  receive  a  nsk  adjusted  payment  of  .9  times  $556,  or  $500. 
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Use  of  a  rescaling factor:  The  most  direct  and  accurate  way  to  fix  this  problem  would  be  to  calculate  both  the  average  county  and 
individual  enrollee  factors  on  the  same  scale  -  as  originally  done  when  both  were  calculated  using  demographic  factors.  Unfortunately,  this 
is  not  possible  since  the  rate  book  (including  the  demographic  basis  for  the  average  county  factor)  is  set  by  law.  However,  a  "county 
rescaling  factor,"  which  is  part  of  the  risk  adjustment  methodology,  places  both  the  county  and  enrollee  factors  back  on  a  comparable  scale. 
The  rescaling  factor  for  each  county  will  be  defined  as  the  ratio  of  the  following: 

County  Rescaling  Factor  =  (Risk  County  Rate)  /  (Demographic  County  Rate) 

The  denominator  of  this  ratio  (the  demographic  county  rate)  is  simply  the  county  rate  calculated  under  the  current  system  The  numerator 
(nsk  county  rate)  is  the  county  rate  properly  standardized  to  the  new  risk  adjustment  factors.  The  calculation  of  these  restandardized  rates, 
resulting  in  risk-based  county  rates,  require  a  number  of  steps.  The  process  described  here  is  somewhat  simplified,  though  it  provide 
sufficient  understanding  for  the  purpose  of  explaining  the  county  rescaling  factor. 

Method  for  calculating  county  rescaling  factors:  First,  average  county  nsk  factors  (using  the  payment  PIP-DCG  model,  and  computed  for 
each  county  for  years  1994,  1995  and  1996,  based  on  100  percent  Medicare  FFS  data)  were  developed.  The  average  county  nsk  factors 
replace  the  average  county  demographic  factors  found  in  the  AAPCC  rate  book.  The  average  county  nsk  scores  were  calculated  from  the 
1994,  1995,  and  1996  data,  except  for  counties  with  small  numbers  of  Medicare  beneficianes  where  adjustments  were  made.  HCFA's 
Office  of  the  Actuary  (OACT)  calculated  combined  Aged,  Disabled,  Parts  A  and  B  per  capita  costs  for  1997.  These  combined  county  costs 
were  standardized  by  the  average  county  risk  factors,  making  new  local  restandardized  rates.  From  these  new  local  rates,  OACT  applied  the 
mandated  calculations  (e.g.  blends/floorsy2  percent  increase,  budget  neutrality,  medical  education  carve  outs,  etc),  consistent  with  BBA 
requirements.  This  process  will  be  used  to  create  a  risk  rate  book,  which  could  be  used  (in  the  numerator  in  the  rescaling  factor)  to 
determine  payments  beginning  in  2000.^ 

There  will  technically  be  two  rescaling  factors  for  each  county:  one  to  rescale  payments  for  aged  enrollees,  and  the  other  for  disabled 
enrollees.  For  example,  in  a  given  county,  the  rescaling  factor  used  in  payments  for  an  aged  beneficiary  is  defined  as: 

(Risk  County  Rate)  /  (Aged  Demographic  County  Rate) 
For  disabled  beneficiaries,  the  ratio  is: 

(Risk  County  Rate)  /  (Disabled  Demographic  County  Rate) 

What  differs  in  each  case  is  only  the  denominator.  Additional  information  on  average  county  nsk  factors  is  available  at  HCFA's  Web  site 
(http://www.hcfa.gov/stats/hmorates/aaf>ccpg.htm).  A  file  containing  estimated  county  nsk  factors  for  the  purpose  of  creating  a  1997  nsk 
rate  book  is  posted  on  the  Web  site.  However,  minor  revisions  to  the  average  county  risk  factors  are  possible  pnor  to  the  annual 
announcement  of  payment  rates  on  March  1,  1999. 

Payment  system  application:  Risk  adjusted  payment  amounts  for  enrollees  will  thus  be  calculated  as  follows: 

Payment  =  Demographic  County  Rate  *  [(Risk  County  Rate)/(Demographic  County  Rate)]  *  Enrollee  Risk  Factor 

Although  it  is  cumbersome,  this  approach  preserves  BBA  requirements  while  assuring  that  payments  are  a  function  of  the  enrollee  nsk 
factor  and  the  appropnately  scaled  risk  rate  book  Preserving  the  demographic  rate  book  also  facilitates  implementation  of  a  transition 
payment  system  that  phases  in  the  new  system  in  stages. 

4.  Transition  Policy 

Many  commenters  on  the  Federal  Register  notice  recommended  that  HCFA  either  delay  implementation  of  nsk  adjustment,  or  provide  for 
a  transition  penod  as  part  of  our  nsk  adjustment  methodology.  The  commenters  requesting  delay  were  especially  concerned  about  basing 
initial  nsk  adjustment  on  inpatient  hospital  data  only  (the  PIP-DCG  model),  which  would  not  reflect  conditions  normally  treated  in 
ambulatory  settings  and  which  could  encourage  unnecessary  hospitalizations  Those  advocating  a  transition  expressed  concern  about  the 
potential  for  large  fluctuations  in  payments  to  organizations  as  a  result  of  implementing  nsk  adjustment.  These  commenters  mentioned 
either  nsk  comdors  or  a  blend  methodology  as  possible  transition  strategies 

We  do  not  believe  that  it  would  be  desirable  to  delay  implementation  of  nsk  adjustment.  Even  if  we  believed  that  delaying  nsk  adjustment 
were  desirable,  however,  the  agency  does  not  have  the  authonty  to  do  so.  The  Balanced  Budget  Act  specifically  requires  "implementation 
of  a  nsk  adjustment  methodology.  ..  no  later  than  January  1 ,  2000."  In  order  to  meet  that  deadline,  we  are  constrained  to  employ  a  model 
based  on  hospital  encounter  data  alone  in  the  intenm  until  the  data  to  implement  a  comprehensive  nsk  adjustment  methodology  can  be 
provided  by  all  plans  and  processed  by  HCFA.  However,  the  staUite  grants  us  broad  authonty  to  develop  a  nsk  adjustment  methodology, 
and  does  not  prohibit  us  from  including  a  transition  or  "phase-in"  penod  as  a  component  of  the  methodology  we  develop.  In  cases  in  which 
Congress  has  specified  a  change  in  methodology  by  statute,  rather  than  granting  HCFA  the  authority  to  develop  the  methodology.  Congress 
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has  included  a  transition  period  as  a  component  of  themethodology  spelled  out  in  the  statute  (e.g.,  the  physician  fee  schedule).  In  other 
cases,  we  have  built  a  transition  period  into  regulations  providing  for  payment  changes  where  Congress  did  not  specify  a  methodology  in 
detail  (e.g.,  the  prospective  payment  system  for  hospital  capital-related  costs).  In  this  case,  a  transition  penod  would  not  only  insure  against 
abrupt  swings  in  payment  rates,  but  could  permit  HCFA  to  incorporate  non-inpatient  encounter  data  before  the  maximum  impact  of  nsk 
adjustment  takes  effect. 

We  have  decided  to  include  a  transition  period  as  a  component  of  our  risk  adjustment  methodology,  initially  using  a  blend  of  payment 
amounts  under  the  current  demographic  system  and  the  PIP-DCG  risk  adjustment  methodology.  Under  a  blend,  payment  amounts  for  each 
enrollee  would  be  separately  determined  using  the  demographic  and  nsk  methodologies  (i.e.,  taking  the  separate  demographic  and  risk  rate 
books  and  applying  the  demographic  and  risk  adjustments,  respectively).  Those  payments  amounts  would  then  be  blended  according  to  the 
percentages  for  the  transition  year. 

We  have  decided  to  adopt  the  blend  methodology  without  risk  comdors  for  a  number  of  reasons  One  reason  is  that  a  blend  methodology  is 
both  familiar  from  several  previous  transitions  (e.g.,  both  operating  and  capital  PPS)  and  easily  comprehensible.  It  also  provides  the  most 
straightforward  manner  of  proceeding  from  payment  based  fully  on  demographic  adjustments  to  full  risk-adjusted  payment. 

We  believe  that  a  blend  methodology  alone  more  effectively  promotes  the  goals  of  risk  adjustment  during  the  transition  penod.  To  varying 
degrees,  any  transition  methodwould  weaken  the  goal  of  paying  more  appropnately  for  the  health  status  of  beneficiaries  and  encouraging 
plans  to  engage  in  less  risk  selection.  Under  the  blend  transition  method,  there  is  no  full  risk  adjustment  for  any  enrollee  until  the  end  of  the 
transition  period.  Thus,  a  blend  provides  lower  payment  for  enrolling  sicker  beneficiaries  than  there  would  be  under  full  nsk  adjustment. 
However,  organizations  would  still  receive  additional  payment  proportionate  to  the  blend  percentage  for  enrolling  sicker  beneficiaries.  We 
believe  that  the  blend  method  can  provide  adequate  safeguards  against  abrupt  changes,  in  particular  by  providing  initially  for  a  low  blend 
percentage  of  the  nsk-adjusted  payment  rate.  We  have  therefore  decided  that  the  first  year  blend  percentages  will  be  90  percent  of  the 
demographically  adjusted  rates,  and  10  percent  of  the  risk-adjusted  payment  rate.  We  have  also  decided  to  implement  a  five-year  transition, 
which  will  culminate  in  full  implementation  of  comprehensive  nsk  adjustment,  using  all  encounter  data,  in  the  fifth  year.  Specifically,  we 
have  decided  upon  the  following  transition  schedule: 


CY  2000  90  percent  demographic  method  10  percent  PIP-DCG  method 
CY  2001  70  percent  demographic  method  30  percent  PIP-DCG  method 
CY  2002  45  percent  demographic  method  55  percent  PIP-DCG  method 
CY  2003  20  percent  demographic  method  80  percent  PIP-DCG  method 
CY  2004  100  percent  comprehensive  risk  adjustment  (using  full  encounter  data) 


In  order  to  implement  comprehensive  risk  adjustment  in  C  Y  2004,  we  will  soon  be  providing  plans  with  guidance  concerning  requirements 
for  submission  of  outpatient,  physician,  and  other  non-inpatient  encounter  data. 

Our  preliminary  analyses  of  the  first  year's  impact  of  risk  adjustment  indicate  that  these  blend  percentages  should  significantly  reduce  the 
initial  impact  to  organizations  of  risk  adjustment.  Specifically,  these  analyses  suggest  that  the  decrease  in  aggregate  payments  to  M+C 
organizations  under  this  transition  from  risk  adjustment  alone  will  be  less  than  1  percent  in  the  first  transition  year  While  the  impact  on 
specific  organizations  will  vary,  this  preliminary  analysis  also  suggests  that  the  maximum  decrease  in  payment  to  any  organization  from  risk 
adjustment  alone  will  be  less  than  2  percent.  (These  analyses  were  based  on  incomplete  encounter  data  available  pnor  to  December  1998 
Updated  analyses,  using  complete  encounter  data,  will  be  conducted  in  early  1999,  and  these  analyses  will  be  provided  to  organizations  on 
March  1 ,  1999,  for  use  in  determining  their  Adjusted  Community  Rate  proposals  for  CY  2000.)  We  will  continue  to  monitor  the  impacts 
on  organizations  throughout  the  transition  penod. 


5.  Other  implementation  issues 


Treatment  of  demonstrations:  Several  commenters  on  the  Federal  Register  notice  asked  how  the  new  risk  adjustment  methodology  would 
apply  to  current  demonstration  projects.  In  particular,  these  commenters  asked  about  the  application  of  nsk  adjustment  to  several  important 
demonstrations  that  provide  services  to  special  populations.  These  projects  are  the  Social  Health  Maintenance  Organization  (SIIMO) 
Demonstration,  theProgram  of  All-Inclusive  Care  for  the  Elderly  (PACE),  EverCare,  and  the  Minnesota  Senior  Care  Project. 

The  Social  HMO  Demonstration  began  in  1985  and  is  scheduled  to  continue  through  December  3 1 ,  2000.  Congress  established  the  Social 
HMO  Demonstration  and  authonzed  an  enhanced  payment  methodology  that  exceeds  traditional  Medicare  payment  in  recognition  of  the 
additional  health  services  mandated  for  the  project's  special  population  In  addition,  the  Balanced  Budget  Act  of  1997  (BBA)  requires  the 
Secretary  to  develop  a  plan  to  transition  the  Social  HMOs  to  the  M+C  program  with  a  recommendation  for  a  payment  approach  that  takes 
into  account  the  nsk  factors  appropriate  to  the  population  served. 

Like  the  Social  HMO  demonstration,  PACE  also  has  an  enhanced  payment  methodology  that  was  mandated  by  Congress  to  reflect  its 
special  population.  PACE  began  in  1987  and  will  be  converted  to  a  permanent  benefit  under  Medicare  within  the  next  3  years. 

Although  EverCare  does  not  have  the  longevity  of  the  other  projects,  it  is  a  well  established  5-year  demonstration  that  is  scheduled  to  end 
December  3 1 ,  2000.  Under  the  Minnesota  Senior  Health  Options  (MSHO)  Project,  HCFA  and  the  State  have  integrated  the  financing, 
service  delivery,  and  administrative  systems  of  Medicare  and  Medicaid  to  create  a  unique  care  system  for  dually  eligible  beneilcianes  in 
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Twin  Cities  metropolitan  area. 

Because  of  the  unique  features  of  these  demonstration  projects,  we  are  assessing  possible  refinements  to  the  risk  adjustment  methodology 
This  analysis  cannot  be  completed  in  time  to  apply  any  recommended  refinements  in  the  year  2000.  Therefore,  we  have  decided  to  delay 
implementation  of  a  risk-adjusted  payment  system  for  organizations  participating  in  these  demonstrations  until  we  have  additional 
information.  For  these  demonstrations,  we  will  temporarily  maintain  the  present  payment  approaches  and  not  use  the  M+C  nsk  adjustment 
model  in  year  2000. 

We  are  working  with  the  organizations  participating  in  these  demonstrations  to  acquire  encounter  data  that  are  both  claims  and 
survey-based  and  include  inpatient,  outpatient,  and  physician  data,  as  well  as  functional  status  information.  Our  objective  is  to  evaluate  risk 
adjustment  payment  options  for  the  special  populations  they  serve.  We  plan  to  collect  data  in  1998,  1999,  and  2000.  We  are  examining  the 
possibility  of  using  a  hybrid  system  after  the  year  2000. 

Reconciliation  for  late  encounter  data:  Plans  have  approximately  3  months  after  the  end  of  a  data  collection  year  to  submit  the  encounter 
data  that  will  be  used  to  develop  beneficiary  risk  scores  to  their  fiscal  intermediary.  For  example,  plans  must  submit  encounter  data  for  the 
period  July  1,  1998  through  June  30,  1999  to  their  fiscal  intermediary  by  September  17,  1999  If  plans  submit  encounters  after  this  date, 
they  will  not  be  incorporated  into  payments  for  C  Y  2000.  However,  in  response  to  concems  expressed  by  plans  over  this  short  time  frame, 
we  expect  to  institute  a  reconciliation  process  that  will  take  into  account  late  data  submissions.  Plans  should  attempt  to  have  alldata  in  by  the 
deadline  of  September  17,  1999.  However,  if  plans  receive  UB-92s  from  hospitals  after  this  date,  they  may  submit  the  encounter  to  their 
fiscal  intermediary  and  the  data  will  be  processed.  Plans  should  note  that  the  deadline  for  submission  of  all  data  from  a  payment  year  will  be 
established  (probably  June  30,  2000  for  the  period  of  July  1,  1998  to  June  30,  1999).  After  that  date,  the  fiscal  intermediary  will  no  longer 
accept  these  data.  After  the  payment  year  is  completed,  HCFA  will  recalculate  risk  factors  for  individuals  who  have  late  encounters 
submitted.  Then,  we  will  determine  any  payment  adjustments  that  are  required.  This  reconciliation  will  be  undertaken  after  the  close  of  a 
payment  year  and  will  be  a  one-time  only  reconciliation  for  each  payment  year. 

Additional  information  on  the  reconciliation  approach  will  be  provided  to  plans  over  the  next  several  months. 
Implementation  schedule:  Following  are  the  key  dates  in  the  implementation  of  risk  adjustment: 

•  March,  1999 

The  annual  announcement  of  payment  rates  will  be  released  on  March  1,  1999.  This  announcement  must  include  the  final  county  rates 
for  C  Y  2000,  the  rescaling  factor  for  each  county,  the  PIP-DCG  model,  and  other  information  necessary  to  ensure  that  readers  are  able 
to  recalculate  the  final  county  rates. 

In  addition,  each  organization  will  be  sent  a  letter  mdicating  the  percentage  difference  between  the  organization's  payment  under  risk 
adjustment  and  payment  under  the  current  system.  The  letter  will  also  include  the  distnbution  of  enrolleesfor  an  average  month  by 
PIP-DCG  category  and  for  other  demographic  factors  (e  g.,  age,  gender.  Medicaid  status,  previously  disabled,  and  working  aged),  and 
the  distribution  of  PEP-DCG  scores  for  that  organization. 

•  September.  1999 

The  deadline  for  receipt  of  encounter  data  from  the  penod  July  1,  1998  through  June  30,  1999  is  September  17,  1999,  Encounter  data 
received  by  that  date  will  be  used  to  calculate  each  enrollee's  risk  factor  to  be  used  in  payments  to  organizations  for  C  Y  2000.  Data 
received  after  that  time  will  be  used  in  a  reconciliation  process  that  will  be  undertaken  after  the  close  of  the  payment  year. 

•  January.  2000 

Beginning  January,  2000,  on  a  monthly  basis,  the  organization  will  be  provided  with  information  on  each  enrollee,  including  the 
county  of  residence,  age,  gender.  Medicaid  status  and  previously  disabled  status,  PIP-DCG  score,  and  payment  amount. 


?It  is  important  to  note  that,  because  of  the  blend  transition  policy,  payments  in  2000  will  be  based  in  part  on  the  risk  rate  book  and  in  part 
on  the  demographic  rate  book. 
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D.  Summary  of  HCFA's  Proposed  Approach  for  2000 

The  approach  HCFA  will  use  to  meet  the  year  2000  mandate  for  risk  adjusted  payments  will: 

( 1 )  Be  based  on  inpatient  data; 

(2)  Apply  individual  enrollee  risk  scores  in  determining  fully  capitated  payments; 

(3)  Utilize  a  prospective  PIP-DCG  risk  adjuster  to  estimate  relative  beneficiary  risk  scores; 

(4)  Apply  separate  demographic-only  factors  to  new  Medicare  enrollees  for  whom  no  diagnostic  history  is  available; 

(5)  Apply  a  rescaling  factor  to  address  inconsistencies  between  demographic  factors  in  the  rate  book  and  new  nsk  adjusters, 

(6)  Use  6  month  old  diagnostic  data  to  assign  PIP-DCG  categories  (the  "time  shift"  model,  as  opposed  to  using  the  most  recent  data  and 
making  retroactive  adjustments  of  payment  rates  part  way  through  the  year); 

(7)  Allow  for  a  reconciliation  after  the  payment  year  to  account  for  late  submissions  of  encounter  data; 

(8)  Phase-in  the  effects  on  risk  adjustment,  beginning  with  a  blend  of  90  percent  of  the  demographically  adjusted  payment  rate,  and  10 
percent  of  the  nsk-adjusted  payment  rate  in  the  first  year  (CY  2000);  and 

(9)  Implement  processes  to  collect  encounter  data  on  additional  services,  and  move  to  a  full  risk  adjustment  model  as  soon  as  is  feasible 
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Table  1:  Diagnoses  (DxGroups)  Included  in  Each  PEP-DCG  --  Payment  Model 

PIP-DCG  5 

DxGroup  14  Breast  Cancer  (b) 

1 3 1  Ongoing  Pregnancy  with  Complications 

1 32  Ongoing  Pregnancy  with  No  or  Minor  Complications 

PIP-DCG  6 

DiGroup  18  Cancer  of  Prostate/Testis/Male  Genital  Organs  (b) 
PIP-DCG  7 

DxGroup  1  Central  Nervous  System  Infections 

39  Abdominal  Hernia,  Complicated 

64  Alcohol/Drug  Dependence 

PIP-DCG  8 

DxGroup  16  Cancer  of  Uterus/Cervix/Female  Genital  Organs  (b) 

36  Peptic  Ulcer 

77  Valvular  and  Rheumatic  Heart  Disease 

79  Hypertension,  Complicated 

80  Coronary  Atherosclerosis 
84  Angina  Pectoris 

86  Atrial  Arrhythmia 

92  Precerebral  Arterial  Occlusion 

96  Aortic  and  Other  Arterial  Aneurysm 
1 10  Asthma 

153  Brain  Injury 

158  Artificial  Opening  of  Gastrointestinal  Tract  Status 

PIP-DCG  9 

DxGroup  21  Other  Cancers  (b) 

32  Pancreatitis/Other  Pancreatic  Disorders 

82  Acute  Myocardial  Infarction 
94  Transient  Cerebral  Ischemia 

145  Fractures  of  Skull  and  Face 

146  Pelvic  Fracture 

147  Hip  Fracture 

1 50  Internal  Injuries/Traumatic  Amputations/Third  Degree  Bums 

PIP-DCG  10 

DxGroup  1 1  Colon  Cancer  (b) 

59  Schizophrenic  Disorders 

81  Post-Myocardial  Infarction 

83  Unstable  Angina 

97  Thromboembolic  Vascular  Disease 
116  Kidney  Infection 

143  Vertebral  Fracture  Without  Spinal  Cord  Injury 
PIP-DCG  11 

DxGroup  42  Gastrointestinal  Obstruction/Perforation 

45  Gastrointestinal  Hemorrhage 

87  Paroxysmal  Ventricular  Tachycardia 
109  Bactenal  Pneumonia 
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133    Cellulitis  and  Bullous  Sidn  Disorders 


PIP-DCG  12 

DxGroup  4 

Tuberculosis 

10 

12 

19 

v-'aiiwd  yjL  oiauuci ,  iviuiicy,  yjwixaiy  wi^oiia 

22 

Benign  Brain/Nervous  System  Neoplasm 

26 

Diabetes  with  Acute  Com  plication  s/Hypogiycemic  Coma 

41 

Tn fiflmmfltr*rv/  Rr»\i/**l  nic/»Qc/* 

lilllaJllIllaLLJl  y  JDUVVCI  J_^la^<lov 

48 

Rheiimfltnifl  Arfhntis        Cnnnf^rtivp  Tissiif  F^<:f_flQf* 

i'VJlVUlllCI.LUlU  rtA  Ull  lUA  clllU  \»'UilllV^Ll          1  IAD  lib  J_yldV<l3C 

Bone/Jomt  Infections/Necrosis 

56 

r"ipmpntifl 

57 

60 

Major  Depression 

73 

Epilepsy  and  Other  Seizure  Disorders 

Ql 

v-^cicDid.1  ricrnuiTnagc 

93 

Stroke 

98 

Pf*nnnpml  \/fiQPiilar  T^icfacf* 
1  Wll^livial   V  aDCUlal  l^lo&aov 

1 1 1 

Piilmonflrv  PiHrn^i*;  nnH  RrnnfhipptaRic: 

1 13 

Pleural  PfFiisinn/Pnpiimnthnra v/Pmnvprna 

PIP-DCG  14 

DxGroup  2 

Septicemia/Shock 

29 

Adrenal  Gland,  Metabolic  Disorders 

58 

Delirium/Hallucinations 

61 

Pfirnnf^ifi  nnH  f'^rifr  Pavohr^c/^c 

63 

Anxiety  Disorders 

66 

Personality  Disorders 

70 

Dpopnpmtivp  NJptirnlnoiP  Plicr*rHpr<i 

144 

Spinal  Cord  Injury 

PIP-DCG  16 

DxGroup  8 

Mouth/Pharynx/Larynx/Other  Respiratory  Cancer 

13 

T  llncT  I  nnr*(^T 

34 

Cirrhosis  Other  Liver  Disorders 

89 

95 

Atherosclerosis  of  Major  Vessel 

105 

Chronic  Obstructive  Pulmonary  Disease 

PIP-DCG  18 

riTfimiin  1  7 

f~'anppr  ni  Plappnta/Ovarv//T  Ttf  nnp  AHnpva 

55 

Blood/Immune  Disorders 

72 

Paralytic  and  Other  Neurologic  Disorders 

75 

Polyneuropathy 

108 

Gram-Negative/Staphylococcus  Pneumonia 

PIP-DCG  20 

DxGroup  27 

Diabetes  with  Chronic  Complications 

76 

Coma  and  Encephalopathy 

1 12 

Aspiration  Pneumonia 

115 

Renal  Failure/Nephritis 

PEP-DCG  23 

DxGroup  9 

Liver/Pancreas/Esophagus  Cancer  (b) 

33 

End-stage  Liver  Disorders 

88 

Cardio-Respiratory  Failure  and  Shock 

134 

Decubitus  and  Chronic  Skin  Ulcers 

PIP-DCG  26 

DxGroup  7 

Metastatic  Cancer  (b) 
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20     Brain/Nervous  System  Cancers  (b) 

PIP-DCG  29 
DiGroup  3      HTV/AIDS  (a) 

1 5     Blood,  Lymphatic  Cancers/Neoplasms  (b) 

Notes; 

(a)  Includes  principal  and  secondary  inpatient  diagnoses  of  HTV/AIDs. 

(b)  Includes  principal  diagnoses  and  secondary  diagnoses  when  the  pnnicpal  diagnosis  is  chemotherapy. 
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Table  2:  Payment  Model  —  Beneficiaries  Medicare  Eligible  at  Least  One  Year 


Variable 

Age/Sex 
Coefficient 

Medicaid 
Add-on 

Originally 
Disabled 
Add-on 

Disease  Add-on 

Male:0-34 

1,873 

639 

PIPDCG5 

1,910 

Male:35-44 

1,939 

1,442 

PIPDCG6 

2,333 

Male:45-54 

2,486 

1,888 

PIPDCG7 

3,556 

Male:55-59 

3,134 

2,025 

pipix:g8 

4,192 

Male:60-64 

3,874 

2,134 

PIPDCG9 

4,666 

Male:65-69 

2,759 

2,244 

2,115 

PIPDCG  10 

5,969 

Male:70-74 

3,598 

2,330 

2,029 

PIPDCG  1 1 

6,480 

Male:75-79 

4,625 

2,353 

1,705 

PIPDCG  12 

8,474 

Male:80-84 

5,495 

2,271 

1,462 

PIPDCG  14 

10,200 

Male:85-89 

6,414 

2,060 

1,207 

PIPDCG  16 

12,435 

Male:90-94 

7,019 

1,688 

962 

PIPDCG  18 

13,547 

Male95+ 

6,923 

1,235 

717 

PIPDCG  20 

17,298 

Female:0-34 

1,844 

981 

PIPDCG  23 

19,496 

Female:35-44 

2,055 

1,590 

PIPDCG  26 

22,313 

Female:45-54 

2,685 

1,870 

PIPDCG  29 

26,464 

Female:  5  5-59 

3,280 

2,025 

Female  60-64 

4,544 

2,103 

Female:65-69 

2,310 

2,207 

3,083 

Female:70-74 

2,998 

2,246 

2,940 

Female:75-79 

3,810 

2,314 

2,645 

Female80-84 

4,683 

2,156 

2,119 

Female85-89 

5,589 

1,669 

1,594 

Female:90-94 

5,928 

1,178 

1,183 

Female:95+ 

5,754 

855 

773 

Table  2:  (continued)  —  Payment  Model  —  New  Beneficiaries 


Variable 

Coefricient 

Medicaid 
Add-on 

Male,  0-34 

2,610 

1,139 

Male,  35-44 

2,849 

1,969 

Male,  45-54 

3,312 

2,369 

Male,  55-59 

4,130 

2,546 

Male,  60-64 

4,889 

2,578 

Male,  65 

2,679 

3,328 

Male,  66 

2,921 

3,297 

Male,  67 

3,162 

3,266 

Male,  68 

3,403 

3,235 

Male,  69 

3,644 

3,204 

Male,  70-74 

4,321 

3,028 

Male,  75-79 

5,537 

3,140 

Male,  80-84 

6,667 

3,124 

Male,  85-89 

7,742 

3,108 

Male,  90-94 

8,494 

1,971 

Male,  95  + 

8,505 

1,806 

Female,  0-34 

2,730 

1,330 

T' 
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Female,  34-44 

2,955 

2,157 

Female,  45-54 

3,550 

2,173 

Female,  55-59 

4,284 

2,762 

Female,  60-64 

5,662 

2,298 

Female,  65 

2,276 

3,076 

Female,  66 

2,468 

3,075 

Female,  67 

2,660 

3,074 

Female,  68 

2,852 

3,073 

Female,  69 

3,044 

3,072 

Female,  70-74 

3,587 

2,945 

Female,  75-79 

4,587 

3,030 

Female,  80-84 

5,664 

3,003 

Female,  85-89 

6,771 

2,162 

Female,  90-94 

7,290 

1,670 

Female,  95+ 

7,041 

918 
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"Actuarial  Review  of  the  Health  Status  Risk  Adjuster  Methodology" 

It 

Report  by  the  American  Academy  of  Actuaries 
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presentation  of  objective  analysis.  The  Academy  regularly  prepares  comments  on  proposed 
federal  regulations,  and  works  closely  with  state  officials  on  issues  related  to  insurance.  The 
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and  the  Code  of  Professional  Conduct  for  all  actuaries  practicing  in  the  United  States. 
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/  Executive  Summary 

This  report  presents  the  analysis  by  the  American  Academy  of  Actuaries '  Risk  Adjustor  Work 
Group  of  the  heahh  status  risk  adjustment  methodology  proposed  for  implementation  by  the 
Health  Care  Financing  Administration  (HCFA).  By  law,  a  risk  adjustment  methodology  must  be 
used  by  HCFA  for  determining  payments  to  Medicare+Choice  health  plans  starting  in  the  year 
2000.  The  Risk  Adjustor  Work  Group  was  formed  in  response  to  a  request  from  HCFA  for  an 
actuarial  review  of  their  work  on  a  risk  adjustment  methodology.  This  review  is  required  by  the 
Balanced  Budget  Act  of  1997  which  mandated  HCFA  's  development  of  a  risk  adjustment 
payment  system. 

The  adoption  of  a  new  risk  adjustment  system  for  Medicare  reimbursements  based  on  health 
status  factors  represents  a  significant  change  for  health  plans,  contracting  providers  and  health 
plan  members.  While  the  Academy  Work  Group  believes  the  conceptual  basis  of  the  risk 
adjustment  method  proposed  by  HCFA  is  '^actuarially  sound"  as  defined  in  our  report,  we 
have  serious  concerns  about  the  method's  implementation,  operation  and  impact. 

The  new  methodology  for  making  health  status  risk  adjustments  to  Medicare  payments  appears 
to  meet  the  requirements  of  the  Balanced  Budget  Act  of 1997,  provided  the  system  is 
implemented  carefully.  On  balance,  and  with  a  phase-in,  the  proposed  risk  adjustment  method 
appears  to  be  a  reasonable  first  step  in  what  should  be  a  long-term  evolutionary  process.  HCFA 
is  to  be  commended  for  the  progress  to  date  and  for  recognizing  the  limitations  of  the  proposal 
arising  from  the  available  data,  timing  requirements  and  areas  for  future  improvements. 

While  HCFA  has  done  much  work  in  a  short  time  period  to  develop  the  new  methodology  and 
design  implementation  strategies,  additional  work  remains  to  fully  define  HCFA  's  risk 
adjustment  method  and  test  application  of  the  method  to  make  sure  it  achieves  the  intended 
results.  The  Work  Group  recommends  that  HCFA  further  modify  the  risk  adjustment  model  with 
the  knowledge  gained  during  the  first  year  of  operation. 

Based  on  our  review  of  the  information  and  data  provided  by  HCFA,  the  Work  Group  has 
serious  concerns  about  the  actual  implementation  of  the  new  payment  system  and  its  impact  on 
the  Medicare  health  plan  market.  These  issues  include: 

•         Decisions  to  exclude  or  limit  the  use  of  certain  types  of  diagnosis  categories  from  the  risk 
adjustment  methodology,  such  as  one-day  hospital  stays,  which  may  penalize  health 
plans  that  effectively  manage  the  delivery  of  health  care. 
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•  Lack  of  adequate  testing  of  the  potential  impact  of  the  new  methodology  on  health  plans 
and  Medicare+Choice  beneficiaries. 

•  Administrative  feasibility  of  the  implementation  of  the  new  system  because  of  timing  and 
data  collection  issues. 

•  The  processing  of  extraordinary  amounts  of  newly  collected  data  and  completing  a  series 
of  complex  calculations  introduces  an  element  of  uncertainty  that  cannot  be  anticipated 
until  health  plans  and  HCFA  have  full  opportunity  to  understand  the  implications. 

•  Use  of  only  feefor-service  data  as  the  basis  for  the  development  of  risk  adjustment 
weights. 

During  the  review  process,  HCFA  provided  the  Work  Group  with  preliminary  results  of  the 
potential  payment  impact  of  the  risk  adjustment  methodology  on  Medicare+Choice  plans. 
However,  the  Work  Group  was  not  able  to  verify  the  accuracy  of  the  data  collected  by  HCFA  or 
the  calculations  used  by  HCFA  to  determine  the  impact  on  health  plans.  In  addition,  HCFA  did 
not  provide  the  Work  Group  with  an  assessment  of  the  impact  of  the  risk  adjustment 
methodology  on  beneficiaries. 

There  is  a  substantial  risk  for  the  Medicare  system  if  the  risk  adjustment  methodology  does  not 
work  as  intended.  The  negative  consequences  could  include  withdrawal  of  Medicare+Choice 
health  plans  from  the  market,  financial  problems  or  insolvency  for  health  plans  and  the  potential 
for  a  reduction  in  benefits  provided  to  beneficiaries.  Because  of  these  concerns,  the  Work  Group 
believes  HCFA 's  decision  to  implement  the  new  methodology  under  a  phased-in  approach  is  a 
sound  one  and  will  limit  changes  from  the  current  payment  system  while  HCFA  and  the  health 
plans  assess  the  impact  of  the  new  methodology. 

The  Work  Group  was  unable  to  fully  analyze  the  proposed  risk  adjustment  method  due  to: 
(1)  incomplete  available  data  and  information,  and  (2)  the  continuing  development  of  the  new 
risk  adjustment  methodology  by  HCFA.  The  Work  Group  was  not  able  to  undertake  a  detailed 
analysis  of  the  mathematical  formulas  used  to  develop  the  risk  adjustment  methodology,  but 
rather  focused  its  review  on  the  conceptual  and  theoretical  basis  of  the  system.  Because  HCFA 
is  still  working  on  the  proposed  methodology  and  there  are  a  number  of  unresolved 
implementation  issues,  this  report  is  a  qualified  review  of  the  actuarial  soundness  of  the 
proposal.  The  Work  Group  would  like  the  opportunity  to  provide  further  comments  on  the  new 
system  as  it  is  completed. 

II.  Introduction 

The  American  Academy  of  Actuaries  (Academy)  has  been  asked  by  the  Health  Care  Financing 
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Administration  (HCFA)  to  evaluate  its  proposed  method  for  using  the  health  status  of  Medicare 
beneficiaries  to  risk  adjust  Medicare  payment  rates.  The  Academy  formed  a  Risk  Adjustor  Work 
Group  (Work  Group)  consisting  of  health  actuaries  who  are  consultants  to  health  plans  and  health 
insurers  and  staff  actuaries  for  health  plans  or  health  insurers  to  review  HCFA's  proposal.  This 
report  presents  the  Work  Group's  analysis,  conclusions  and  recommendations. 

The  Balanced  Budget  Act  of  1997  (BBA)  requires  HCFA  to  incorporate  health  status  risk  adjustment 
in  the  agency's  payments  to  Medicare+Choice  health  plans.'  The  law  also  provides  that  HCFA  will 
report  to  Congress  on  its  proposed  method  for  risk  adjustment.  The  purpose  of  this  report  is  to 
assist  HCFA  in  satisfying  Section  1853(a)(3)(A)  of  the  Act,  which  states  that  HCFA's  Report  to 
Congress  shall  include,  ''an  evaluation  of  such  method  by  an  outside,  independent  actuary  of  the 
actuarial  soundness  of  the  proposal. " 

HCFA  plans  to  implement  the  initial  health  status  risk  adjustment  method  on  January  1,  2000  and 
then  replace  it  with  a  more  comprehensive  method  at  a  later  date.  The  scope  of  the  Academy's  report 
includes  both  the  initial  Principal  Inpatient  Diagnostic  Cost  Group  (PIP-DCG)  method  and  the 
possible  subsequent  modifications  to  the  methodology  proposed  by  HCFA. 

The  Work  Group  analyzed  the  actuarial  soundness  of  HCFA's  risk  adjustment  proposal  in  terms  of 
(1)  established  actuarial  goals  and  criteria  for  risk  adjustment,  (2)  Actuarial  Standards  of  Practice, 
and  (3)  the  general  principles  and  practices  of  actuarial  science.  Actuarial  Standards  of  Practice  are 
guidelines  developed  by  the  Actuarial  Standards  Board  to  help  actuaries  in  their  work.  Specific 
actuarial  goals  and  criteria  for  risk  adjustment  are  described  in  the  Academy's  May  1993  monograph 
titled,  "Health  Risk  Assessment  and  Health  Risk  Adjustment:  Crucial  Elements  in  Effective  Health 
Care  Reform"  (Health  Risk  Adjustment  Monograph). 

The  Academy  understands  that  this  report  will  be  used  by  both  Congress  and  HCFA  and  will  become 
part  of  the  public  record.  The  Academy  also  understands  the  report  may  be  provided  to  other 
interested  parties.  This  report  should  only  be  distributed  in  its  complete  form. 

III.  Report  Background  and  Methodology 
A.  Overview  of  Risk  Adjustment 

Health  risk  adjustment  is  a  means  of  modifying  or  redistributing  payments  received  by  risk  bearing 
entities  within  a  health  insurance  system  to  more  equitably  compensate  those  entities  for  the  risks 
they  have  assumed  relative  to  one  another.  A  major  purpose  of  a  health  risk  adjustment  system  is 
to  make  the  basis  of  competition  among  carriers  their  administrative  and  medical  efficiency  rather 
than  the  health  plans'  ability  to  select  healthy  people. 


'Section  1853  of  the  Balanced  Budget  Act  of  1997  (PL  105-33). 
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The  risk  adjustment  process  uses  the  resuks  of  heahh  risk  assessment  to  determine  the  appropriate 
magnitude  of  revenue  adjustments.  Health  risk  assessment  is  a  method  for  objectively  determining 
the  relative  health  risks  (or  expected  relative  costs)  of  individuals  or  groups  of  individuals  relative 
to  an  average.  Risk  is  assigned  as  a  simple  numerical  value  or  score  reflecting  the  relative  cost  of 
health  care  resources  required  to  meet  the  total  health  care  needs  of  that  individual  or  group.  A  key 
goal  of  the  risk  adjustment  process  is  to  more  equitably  match  financial  reimbursement  with 
financial  liability  within  an  insurance  system. 

B.  HCFA's  Proposal 

Currently,  HCFA's  published  local  payment  rates  for  Medicare+Choice  health  plans  are  adjusted 
to  reflect  the  risk  characteristics  of  the  plans'  participants  in  a  particular  county  as  defined  by 
demographic  factors:  age,  gender,  status  (institutionalized  or  non-institutionalized,  Medicaid  or  non- 
Medicaid  and  Working  Aged).  Begirming  in  the  year  2000,  HCFA  is  required  by  the  Balanced 
Budget  Act  of  1997  to  supplement  demographic  adjustments  with  a  health  status  risk  adjuster. 

The  PIP-DCG  risk  adjuster  methodology  was  developed  for  HCFA  by  researchers  at  Health 
Economics  Research,  Inc.  (HER),  Boston  University,  and  Harvard  Medical  School.  The  PIP-DCG 
risk  adjuster  will  be  used  to  assign  each  Medicare  beneficiary  a  risk  score  based  on  diagnosis 
information  from  hospital  inpatient  stays.  These  risk  scores,  along  with  county  of  residence,  age, 
gender,  and  other  factors,  will  be  used  on  a  prospective  basis  to  determine  the  Medicare  payment  rate 
for  each  beneficiary  in  a  Medicare+Choice  health  plan. 

As  part  of  HCFA's  proposed  risk  adjustment  method,  HCFA  will  be  "rescaling"  or  adjusting  the 
base  payment  rates.  The  purpose  is  to  ensure  that  for  each  county,  the  new  reimbursement  rates 
utilizing  health  status  risk  adjusters  should  produce  the  same  total  payments  for  the  fee-for-service 
populations  as  the  current  approach  if  every  Medicare  FFS  member  in  a  county  were  enrolled  in  a 
Medicare+Choice  organization.  However,  implementing  risk  adjusters  could  increase  or  decrease 
total  Medicare  payments  to  health  plans  depending  on  whether  Medicare+Choice  organizations 
currently  enroll  a  higher  or  lower  than  average  share  of  the  less  healthy  Medicare  beneficiaries. 

C.  Work  Group's  Method  of  Review 

The  Academy  was  asked  by  HCFA  to  evaluate  the  "actuarial  soundness"  of  its  proposal.  Although 
there  is  no  widely  recognized  definition  of  "'actuarial  soundness,"  the  Work  Group  analyzed  HCFA's 
proposal  according  to  the  standards  for  risk  assessment  and  risk  adjustment  outlined  in  the 
Academy's  Health  Risk  Adjustment  Monograph.  These  criteria  are: 

Accuracy:  Since  payments  to  health  plans  will  be  determined  based  on  the  risk  adjustment 
mechanism,  accuracy  and  avoidance  of  statistical  bias  is  critical. 
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Practicality  and  Reasonable  Cost:  The  risk  adjustment  mechanism  should  not  be  so  complex  that 
implementation  is  extremely  cumbersome,  thereby  adding  significant  cost  to  the  system. 

Timeliness  and  Predictability:  Carriers  setting  premium  rates  should  be  able  to  predict  the  impact 
of  risk  adjustment  on  their  premiums  with  a  fair  degree  of  accuracy  and  in  a  timely  manner,  in  order 
to  avoid  solvency  concerns  and  disruption  to  members. 

Resistance  to  Manipulation:  The  risk  adjustment  mechanism  should  aim  to  make  it  impossible  for 
specific  carriers  to  benefit  financially  by  "gaming"  the  mechanism. 

In  addition,  the  Academy  has  assessed  the  effectiveness  of  the  proposed  methods  in  achieving  the 
goals  of  risk  adjustment  as  outlined  in  the  Health  Risk  Adjustment  Monograph.  These  goals  are: 

•  Reducing  the  effects  of  either  inadvertent  or  intentional  risk  selection,  so  carriers  in  a 
competitive  market  can  compete  on  the  basis  of  medical  and  administrative  efficiency  and  the 
quality  of  service  and  care,  rather  than  on  the  ability  to  select  risk; 

•  Compensating  carriers  fairly  and  equitably  for  risks  they  assume; 

•  Maintaining  consumer  choice  between  multiple  health  plans  based  on  rates  or  employee 
contributions  that  reflect  relative  medical  and  administrative  efficiencies;  and 

•  Protecting  the  financial  soundness  of  the  health  care  system. 

The  Academy's  review  takes  into  account  all  aspects  of  the  proposed  methodologies  that  impact  on 
its  "actuarial  soundness,"  including,  but  not  limited  to: 

•  The  proposed  formulas; 

•  The  availability,  quality,  and  relevance  of  the  data  required;  and 

•  The  ability  to  be  implemented  as  intended. 

In  addition,  the  Academy  has  evaluated  the  appropriateness  of  the  proposed  methods  in  relation  to 
available  alternatives  (including  non-administrative  data  models  such  as  surveys,  enhanced 
age/gender/status,  and  the  status  quo)  and  in  light  of  the  modifications  being  made  to  the  underlying 
base  rates  by  county  over  the  same  time  period. 

D.  Limits  of  the  Work  Group's  Analysis 

In  preparation  for  this  analysis,  the  Academy's  Work  Group  met  with  representatives  of  HCFA  to 
establish  the  purpose  and  scope  of  the  evaluation  to  be  provided.  During  the  meeting,  HCFA  staff 
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provided  an  overview  of  their  proposed  methodology  that  they  indicated  was  still  in  draft  form.-^ 
The  agency's  staff  also  stated  they  would  be  receptive  to  the  Academy's  suggestions  for 
modifications  to  the  methodology  that  would  improve  its  soundness  or  effectiveness.  Shortly  before 
this  review  was  fmalized,  HCFA  also  introduced  three  modifications  to  the  proposal  that  the  Work 
Group  had  reviewed.  While  the  Work  Group  sees  no  immediate  major  implications  of  those  three 
changes  (other  than  as  already  discussed  in  this  report),  we  have  not  had  the  opportunity  to  analyze 
the  changes  in  depth. 

A  preliminary  draft  of  this  report  was  provided  to  HCFA  for  review  and  comment  on  December  8, 
1998.  The  agency  responded  and  submitted  additional  materials  and  data  to  the  Work  Group  along 
with  specific  comments  concerning  some  of  the  issues  raised  in  the  report.  The  Work  Group 
considered  HCFA's  response  and  materials  as  it  completed  its  work  on  this  report. 

In  performing  this  review,  the  Work  Group  relied  upon  information  and  data  provided  by  HCFA. 
This  information  included  descriptions  of  the  statistical  methodologies  summarized  by  Health 
Economics  Research,^  reports  and  other  summary  materials,  answers  to  written  inquiries  submitted 
by  the  Academy,"*  and  an  initial  version  of  the  methodology  established  by  HCFA  during  the  course 
of  this  review.  In  addition,  the  Academy  relied  upon  descriptions  of  the  methodologies  published 
in  the  Federal  Register.^ 

It  is  important  to  note  that  the  analysis  and  conclusions  in  this  report  are  dependent  on  the 


-  During  the  meeting  with  HCFA  staff,  the  Work  Group  was  provided  with  materials 
outlining  the  current  Medicare  payment  system  and  the  proposed  PIP-DCG  methodology 
including  a  technical  paper  titled,  "Risk  Adjustment  for  the  Medicare  Program:  Lessons  Learned 
from  Research  and  Demonstrations"  by  Leslie  M.  Greenwald,  PhD,  Al  Esposito,  MS,  Melvin  J. 
Ingber,  PhD  and  Jesse  M.  Levy,  PhD.  All  of  the  authors  are  with  HCFA's  Office  of  Strategic 
Plarming  (Research  and  Evaluation  Group). 

^The  Work  Group  reviewed  several  reports  from  HER:  (a)  Diagnostic  Cost  Group  (DCG) 
and  Hierarchical  Coexisting  Conditions  (HCC)  Models  for  Medicare  Risk  Adjustments 
(Volumes  I  and  II,  April  26,  1996);  (b)  Revised  Diagnostic  Cost  Group  (DCG)/Hierarchical 
Coexisting  Conditions  (HCC)  Models  for  Medicare  Risk  Adjustment  (February  6,  1998)  and  © 
Updated  and  Revised  Principal  Inpatient  Diagnostic  Cost  Group  Models  (Draft  Report,  July  17, 
1998). 

"^HCFA  provided  three  submissions  to  the  Work  Group  (dated  October  8.  1998. 
November  3,  1998  and  November  19,  1998)  in  response  to  requests  for  additional  information. 
HCFA  also  submitted  additional  materials  to  the  Work  Group  on  December  14,  1998,  December 
21,  1998,  December  29,  1998  and  January  5,  1999,  as  part  of  its  response  to  a  draft  copy  of  the 
report  reviewed  by  HCFA. 

^Fedsml  Regisler,  Vol.  63,  No.  173  (September  8,  1998). 
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information  supplied  to  the  Work  Group  by  HCFA.  As  of  the  date  of  this  report,  HCFA  has  not 
provided  the  final  version  of  the  PIP-DCG  risk  adjustment  formula.  In  addition,  only  preliminary 
revisions  of  the  comprehensive  data  methods  for  the  risk  adjustment  methodology  have  been 
discussed.  No  formal  methods  have  been  released.  Changes  in  the  methodology  or  adjustments 
to  the  data  and  information  provided  by  HCFA  to  the  Academy  could  dramatically  impact  the 
Hndings  of  this  report.  The  development  of  a  risk  adjusted  payment  system  by  HCFA  is  still  a 
"work  in  progress"  and  this  report  reflects  a  qualifled  opinion  by  the  Academy  on  the  "actuarial 
soundness"  of  HCFA's  proposals  based  on  the  information  available  to  the  Work  Group  at  the 
time  it  performed  its  review.  The  limitations  on  the  Work  Group's  analysis  and  findings  are 
applied  throughout  the  report. 

In  addition,  the  Work  Group  did  not  undertake  an  analysis  of  the  specific  mathematical  formulas 
used  by  HCFA  in  the  development  of  risk  scores  and  was  not  able  to  determine  the  accuracy  of 
HCFA's  application  of  the  risk  adjustment  methodology  to  the  data  collected  from  Medicare  health 
plans.  As  a  result,  this  report  should  not  be  considered  a  "peer  review"  of  the  risk  adjustment 
formula  under  which  the  Work  Group  would  have  examined  the  mathematical  processes  used  to 
develop  the  health  status  risk  scores.  The  Work  Group's  analysis  is  limited  to  the  conceptual 
framework  of  the  risk  adjustment  methodology  developed  by  HCFA. 


IV.  PIP-DCG  Risk  Assessment  Model 
A.  Key  Components  of  Model 

Use^  of  QnlyJnpatient  Data 

As  previously  discussed,  the  initial  model  developed  by  HCFA  will  use  inpatient  diagnostic  data 
to  develop  a  risk  score  for  each  Medicare  beneficiary.^  This  information  is  based  on  hospital 
inpatient  stays  over  one  day  for  certain  diagnosis  groups.  The  risk  score  will  be  combined  with 
revised  demographic  factors  to  develop  the  payment  rates. 

A  significant  component  of  the  PIP-DCG  model  is  the  restriction  of  the  risk  adjustment  method 
to  conditions  identified  by  inpatient  hospital  claims.  This  feature  has  both  advantages  and 
disadvantages.  As  one  positive  factor,  this  requirement  matches  well  with  the  information 
currently  available  to  the  Medicare  program.  Currently,  hospital  claim  information  is  more 
accessible  and  easier  to  audit  than  ambulatory  care  data  and  requires  a  lower  amount  of 
additional  work  by  health  plans  to  report  to  HCFA. 


^Individuals  who  are  newly  eligible  for  Medicare  will  be  assigned  a  risk  score  based  on 
HCFA's  analysis  of  existing  Medicare  fee-for-service  data.  HCFA  will  construct  a  special  set  of 
risk  scores  for  these  individuals  which  estimates  their  predicted  medical  expenditures  since  they 
will  not  have  any  inpatient  claims  experience  under  the  Medicare  system. 
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However,  there  are  several  drawbacks  to  a  system  that  uses  only  inpatient  data.  First,  it  is 
possible  that  a  system  relying  on  inpatient  data  may  penalize  plans  which  more  efficiently 
manage  health  care.  A  major  feature  of  managed  care  has  been  the  measurable  reduction  in  use 
of  inpatient  care,  the  shifting  of  that  care  to  other,  more  cost-effective  sites  of  service  and  the 
substitution  of  less  invasive  therapies  to  treat  a  given  condition.  When  the  risk  assessment 
system  is  restricted  to  inpatient  claims,  the  members  enrolled  in  managed  care  can  appear 
healthier  than  their  actual  risk  level  because  of  limits  on  what  is  measured. 

A  possible  ramification  of  the  PIP-DCG  method  is  that,  by  using  only  inpatient  data,  the  risk 
adjustment  method  is  less  effective  than  one  that  also  includes  ambulatory  data  because  the  PIP- 
DCG  formula  measures  less  risk  (based  on  benchmarks  such  as  the  R-Squared  statistic  and 
predictive  ratios).  If  ambulatory  data  is  added  to  the  inpatient  claims  information,  a  better 
picture  of  the  potential  "risk"  of  each  individual  Medicare  beneficiary  is  obtained.  The  PIP-DCG 
methodology  may  result  in  a  smaller  variation  in  risk-adjusted  payments  made  to 
Medicare+Choice  health  plans  than  would  occur  if  a  more  comprehensive  method  were  used.  In 
the  initial  phases  of  the  program  this  may  be  desirable,  to  the  extent  it  causes  less  disruption  to 
plans  which  participate  in  Medicare+Choice. 

ErincipalJliagnQsis 

The  PIP-DCG  model  measures  conditions  by  capturing  the  principal  diagnosis  recorded  on  each 
inpatient  claim.  The  use  of  the  principal  diagnosis  for  the  PIP-DCG  model  is  based  on  existing 
coding  practices  for  inpatient  claims  used  by  hospitals.  Since  only  the  principal  diagnosis  is 
generally  used,  it  is  possible  that  not  all  appropriate  information  is  collected  or  used.  A 
qualifying  condition  could  be  listed  as  the  secondary  (or  other)  diagnosis  which  could  be  a 
contributing  factor  leading  to  the  need  for  hospitalization. 

For  example,  a  hospital  admission  for  an  acute  condition  caused  or  exacerbated  by  hypertension 
or  diabetes  may  identify  that  acute  condition  as  the  principal  diagnosis  even  though  it  could  be 
argued  the  patient  would  not  have  been  hospitalized  had  it  not  been  for  the  underlying  chronic 
condition.  There  is  also  the  possibility  that  restricting  the  data  source  to  principal  diagnosis 
could  lead  to  listing  a  qualifying  event  as  a  "principal  diagnosis"  on  a  claim  in  order  to  receive 
"credit"  for  that  more  serious  inpatient  condition. 

Alternately,  there  is  a  common  belief  that  many  secondary  conditions  currently  reported  are  not 
as  reliable  and  should  not  be  included  in  the  measurement  system.  Since  the  initial  stages  of  the 
risk  assessment  system  will  be  using  data  that  was  recorded  without  the  presence  of  direct  coding 
incentives,  it  may  be  reasonable  to  use  only  principal  diagnosis  information.  However,  as  the 
PIP-DCG  system  is  implemented,  the  restriction  to  using  only  principal  diagnostic  groups  should 
be  re-evaluated. 

Niiniber_and.Dev^lopjnenLDilPIEJ3CGLGrQu^ 
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Health  Economics  Research  constructed  the  diagnostic  groupings  using  HCFA's  survey  of 
Medicare  FFS  data  (a  sample  of  5%  of  Medicare  beneficiaries).  The  claims  and  eligibility 
information  for  this  analysis  fell  in  the  two-year  interval  from  Januar}-  1,  1995  through  December 
31,  1996.  Beneficiaries  who  were  not  alive  and  enrolled  in  Medicare  for  the  entire  period  from 
March  1 ,  1 995  through  December  31.1 995  and  enrolled  on  Januar>'  1 ,  1 996  were  excluded  from 
the  sample.  Beneficiaries  were  removed  from  the  data  sample  if  they  would  not  have  been 
eligible  for  coverage  by  a  Medicare+Choice  program  for  various  reasons.^ 

The  5%  sample  is  itself  a  bit  of  a  misnomer.  There  were  approximately  37.3  million  Medicare 
beneficiaries  on  July  1,  1995.  A  5%  sample  should  yield  around  1.9  million  lives.  However, 
after  excluding  beneficiaries  based  on  length  of  eligibility  or  future  managed  care  plan 
participation  requirements,  the  sample  used  in  setting  the  PIP-DCG  risk  adjusters  is  1.4  million, 
which  is  25%  smaller.  Therefore,  the  5%  sample  is  really  roughly  a  3.5%  sample. 

HER  used  diagnostic  codes  to  form  the  diagnostic  groups  (DxGroups)  which  are  used  in  the  PIP- 
DCG  methodology.  In  order  to  qualify  for  a  DxGroup  used  in  the  PIP-DCG  formula,  there  must 
have  been  at  least  1,000  individuals  with  that  diagnosis  in  the  Medicare  5%  sample.  When  the 
PIP-DCG  methodology  is  used  starting  in  2000,  those  Medicare  beneficiaries  who  do  not  fall 
into  one  of  the  DxGroups  will  be  classified  into  a  "base"  group  and  they  will  be  scored  only  on 
the  demographic  risk  factors.^ 

There  are  questions  with  respect  to  data  credibility  and  the  design  of  diagnostic  groups  based  on 
the  HCFA  5%  sample.  For  example,  is  it  appropriate  to  use  1,000  individuals  as  the  "cut-off  for 
forming  DxGroups?  How  different  would  the  resulting  DxGroups  look  if  the  sample  had  been 
10%  of  Medicare  beneficiaries,  or  if  a  different  5%  sample  had  been  selected? 

A  second  sample  could  be  drawn  to  test  the  variability  of  PIP-DCGs.  One  possible  approach 
would  be  to  use  a  stratified  sample  which  examines  a  higher  percentage  of  beneficiaries  with 
claims  in  the  diagnostic  categories  that  make  up  the  PIP-DCG  formula.  While  the  overall 
number  of  Medicare  beneficiaries  in  the  sample  might  be  less  than  5%,  the  survey  could  sample 
a  greater  number  of  health  plan  members  who  fall  into  one  of  the  claims  categories  that  make  up 
the  diagnostic  groups  and  greatly  increase  the  effectiveness  of  the  process.  Since  the  goal  of  the 
sample  would  be  to  examine  the  cost  of  claims  and  not  necessarily  claim  frequency,  a  stratified 
sampling  would  seem  to  be  a  useful  tool. 


^  For  a  complete  description  of  the  sampling  technique,  see  Chapter  2  of  HER' s  draft 
report,  "Updated  and  Revised  Principal  Inpatient  Diagnostic  Cost  Group  Models"  (July  1 7, 
1998). 

^  The  development  of  the  diagnostic  groups  is  discussed  in  Chapter  4  of  the  HER  draft 
report  dated  July  17,  1998. 
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In  addition,  the  requirement  to  utilize  DxGroups  with  at  least  1 ,000  members  may  be  overly 
conservative.  While  this  level  of  robustness  certainly  contributes  to  the  credibility  of  each 
DxGroup,  it  may  result  in  risk  assessment  values  that  are  not  as  widely  dispersed  as  the 
underlying  distribution  of  health  risk.  Relaxing  the  restraint  that  DxGroups  have  at  least  1,000 
members  may  result  in  use  of  more  DxGroups,  a  likely  higher  maximum  value  and  a  more 
continuous  distribution  of  resulting  risk  assessment  values  (i.e.,  there  would  be  more  DxGroups 
with  smaller  increments  between  categories). 

Because  of  this  requirement,  diagnoses  could  be  paid  at  radically  different  levels  depending  upon 
the  adequacy  of  the  sample  size  when  the  risk  adjusters  are  established.  For  example,  under  the 
current  PIP-DCG  modeling  with  no  discretionary  diagnosis  exclusions,  the  highest  DxGroup  is 
formed  at  expenditure  level  32  (approximately  $32,000).  There  were  an  insufficient  number  of 
beneficiaries  to  form  PIP-DCGs  until  level  23  (approximately  $23,000).  The  information 
available  to  the  Work  Group  did  not  state  how  many  beneficiaries  had  PIP  DxGroups  at  levels  24 
through  31.  Similarly,  reversing  the  exclusion  of  PIP  diagnoses  with  under  50  people  could  have 
the  effect  of  restoring  some  bona  fide  conditions  to  the  list  of  risk  adjuster  diagnoses. 

The  Work  Group  recommends  that  HCFA  reexamine  the  decision  to  construct  DxGroups  using 
the  1 ,000  member  cut-off  once  they  have  started  collecting  information  from  Medicare+Choice 
plans  and  have  implemented  the  new  risk  adjustment  payment  system.  The  validity  of  this  size 
criteria  can  then  be  based  on  more  current  inpatient  data  on  Medicare  beneficiaries. 

Exclusion  of  Discretionary"  Conditions 


The  base  cost  group  also  includes  Medicare  beneficiaries  with  diagnoses  that  were  determined  by 
HER  to  be  discretionary,  vague,  or  which  only  occasionally  resulted  in  inpatient  admissions. 
This  exclusion  of  those  "discretionary"  conditions  has  the  beneficial  effect  of  reducing  potential 
bias  in  the  formula  against  Medicare+Choice  health  plans  with  well  managed  care  delivery 
systems  by  not  giving  credit  for  discretionary  admissions  and  by  removing  the  incentives  to 
hospitalize  a  patient  for  minor  illness.  The  diagnoses  included  in  this  restriction  should  be 
reviewed  in  the  future  as  coding  practices  change  under  the  PIP-DCG  system.  If  hospitals 
become  more  aggressive  in  their  coding  in  the  future,  the  percentage  of  claims  falling  into  a  PIP- 
DCG  may  change  and  weights  would  need  to  be  recalibrated,  particularly  if  the  PIP-DCG 
method  is  used  beyond  the  currently  planned  three-year  period. 

ExclusionjDf  1 -Day^Hospitalizatkms 

The  HER  report  recommends  excluding  one-day  hospitalizations  from  the  risk  assessment 
system  to  avoid  giving  credit  for  very  short  stays,  under  the  assumption  that  including  them  may 
result  in  "gaming"  of  the  system  by  health  plans.  Plans  could  "game"  the  system  by  ordering 
one-day  stays  for  minor  medical  conditions  in  order  to  include  beneficiaries  in  the  health  status 
risk  adjustment  process. 
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The  prohibition  against  using  one-day  stays  may  result  in  lower  risk  scores  being  given  to 
members  in  plans  which  efficiently  manage  the  delivery  of  health  care  because  such  plans 
generally  have  shorter  lengths  of  hospital  stays.  The  HER  report  asserts  that  this  exclusion 
results  in  only  5%  of  otherwise  qualifying  diagnoses  being  removed  from  the  health  status  risk 
adjustment  formula.  However,  this  measurement  was  made  using  fee-for-service  data;  the 
impact  on  managed  care  plans  may  be  significantly  different. 

HER  has  proposed  an  alternative  method  to  excluding  one-day  hospitalizations  which  assigns 
varying  weights  to  stays  that  are  one  day  long  versus  two  or  more  days.  While  this  alternative 
does  at  least  partially  address  the  gaming  issues,  it  may  cause  other  problems.  First,  crediting 
various  values  to  one-day  hospital  stays  could  add  to  the  complexity  of  administering  and 
understanding  the  system.  Second,  if  variable  DCG  weights  were  constructed  for  one-day  versus 
longer  stays  using  fee-for-service  data,  these  weights  might  not  reflect  the  higher  intensity  and 
cost  of  one-day  stays  in  a  managed  care  plan.  Third,  if  the  same  credibility  and  robustness 
requirements  were  applied  to  these  hospital  stays  (i.e.,  DxGroups  must  contain  at  least  50 
people),  this  calculation  could  result  in  more  diagnoses  falling  into  the  "base"  category  due  to 
insufficient  people  in  the  category  and  clinical  judgment  would  be  required  to  "reclassify"  those 
DxGroups. 

The  underlying  concept  of  excluding  one-day  admissions  does  have  merit.  It  can  reduce  gaming 
of  the  system  by  requiring  each  hospitalization  to  be  of  a  certain  severity  (measured  by  a  length 
of  two  days  or  more)  and  plans  would  not  have  an  incentive  to  hospitalize  a  patient  overnight  just 
to  receive  "credit,"  thus,  the  majority  of  PIP-DCG  diagnoses  are  severe  enough  to  have  an 
average  length  of  stay  in  excess  of  this  two-day  minimum.  However,  there  are  several 
disadvantages  that  should  be  considered. 

First,  according  to  the  HER  report,  excluding  one-day  stays  reduces  the  predictive  power  of  the 
health  status  risk  adjustment  methodology.^  If  data  from  Medicare+Choice  organizations  is  used, 
there  may  be  more  than  5%  of  otherwise  qualifying  conditions  excluded  from  the  formula. 
Second,  this  exclusion  may  penalize  plans  which  more  efficiently  manage  care,  since  data 
generally  indicates  that  these  plans  have  a  lower  average  length  of  stay.  This  indicates  that  a 
plan  which  manages  care  may  be  paid  less  than  a  plan  which  does  not  manage  care  for  exactly 
the  same  type  of  patients.  Finally,  it  should  be  considered  if  excluding  one-day  hospitalizations 
shifts  the  issue  of  "gaming"  from  whether  to  hospitalize  someone  at  all  to  a  question  of  whether 
to  keep  the  patient  for  an  extra  day.  It  would  be  appropriate  to  analyze  the  risk  adjustment 
methodology  based  on  whether  it  is  easier  to  "game"  admissions  or  to  "game"  length  of  stay  and 
any  resulting  adverse  incentives  for  health  plans. 

The  Work  Group  suspects  that  the  disadvantages  of  excluding  one-day  hospitalizations  may 
outweigh  any  possible  gain.  One  of  HCFA's  goals  in  designing  the  risk  assessment 


'  See  Chapter  4  of  the  draft  HER  report  dated  July  17,  1998. 
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methodology  should  be  to  negate  bias  against  the  prudent  management  of  health  care  costs  by 
Medicare+Choice  plans.  HCFA  may  want  to  consider  either  using  one-day  stays  as  part  of  the 
risk  adjustment  formula  or  giving  a  partial  credit  or  other  adjustments  for  those  hospitalizations 
in  structuring  payments  to  health  plans. 

Chemotherap_y 

HCFA  has  indicated  that  beneficiaries  who  are  undergoing  chemotherapy  will  be  placed  in  a 
diagnosis  category  based  on  the  patient's  secondary  diagnosis  (most  likely  cancer).  Since  the 
medical  conditions  underlying  the  need  for  chemotherapy  represent  high-cost,  ongoing 
conditions  that  are  predictive  of  future  medical  expenses,  it  is  appropriate  that  they  be  included  in 
the  risk  assessment  model.  The  Work  Group  believes  including  chemotherapy  as  part  of  the 
diagnosis  groups  will  increase  the  ability  of  the  methodology  to  predict  future  health  care  costs. 

Demographic  Factors 

The  health  status  risk  adjustment  methodology  includes  a  number  of  demographic  factors  that 
will  be  used  to  measure  the  baseline  predicted  cost  for  each  person.  Medicare+Choice  health 
plan  members  with  PIP-DCG  conditions  will  be  assigned  the  extra  cost  of  the  diagnosis  in 
addition  to  their  underlying  demographic  costs.  In  general,  it  is  not  possible  to  "game" 
demographic  factors  such  as  age  and  gender.  A  brief  discussion  of  the  other  demographic  factors 
follows: 

•  One  Rate  Book  for  Aged  and  Disabled.  While  not  a  demographic  factor  per  se,  it  is  an 

important  feature  of  this  system  because  it  creates  a  unified  and  self-contained  methodology  that 
includes  all  Medicare  members  (except  for  beneficiaries  with  End  Stage  Renal  Disease,  which  is 
handled  through  a  separate  payment  system). 

•  Ever  Disabled.  Having  this  add-on  factor  for  Aged  members  (i.e.,  beneficiaries  who  qualify 
for  Medicare  because  of  their  age)  who  were  previously  covered  by  Medicare  due  to  disability 
maintains  the  internal  consistency  of  the  model  and  appears  to  appropriately  measure  the 
additional  cost  of  these  Aged  members. 

•  Medicaid.  HER  indicated  in  its  report  that  Medicare  beneficiaries  who  were  eligible  for 
Medicaid  one  month  or  more  during  the  12-month  data  collection  period  typically  had  higher 
medical  expenses  in  the  future.  Medicaid  status  information  is  generally  available  and  does  not 
require  additional  plan  reporting  so  this  coverage  may  be  an  appropriate  factor  to  add  to  this 
model.  Before  implementation  of  the  PIP-DCG  system,  it  would  be  desirable  to  sample  and 
verify  Medicaid  status,  particularly  in  small  enrollment  counties  where  this  factor  could  make  a 
significant  impact  in  the  risk  assessment  values  and  the  resulting  payments  to  health  plans. 

•  Institutional  Status.  The  HER  analysis  indicated  that  available  Medicare  data  on 
institutional  status  of  beneficiaries  includes  two  different  groups,  those  individuals  in  skilled 
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nursing  facilities,  which  have  high  current  medical  costs,  and  individuals  in  other  types  of  sub- 
acute long  term  nursing  home  care,  which  generally  have  lower  current  costs.  However,  the 
HER  report  indicated  HCFA  does  not  collect  this  information  on  a  routine  basis  and  thus  it  is 
difficult  to  accurately  distinguish  between  the  two  types  of  care  using  currently  available 
Medicare  data.  Since  institutional  status  information  may  not  be  uniformly  collected  by  health 
plans  and  is  subject  to  potential  gaming,  it  is  appropriate  that  it  not  be  included  as  a  demographic 
factor. 

There  is  a  concern  however,  that  certain  institutional  demonstration  projects  (such  as  Programs 
of  All-Inclusive  Care  for  the  Elderly  or  "PACE"  and  Social  Health  Maintenance  Organizations) 
may  have  other,  more  expensive  subgroups  of  institutionalized  individuals;  individuals  who  are 
significantly  underpaid  by  the  exclusion  of  this  status,  especially  if  the  programs  reduce  the 
number  of  acute  admissions  which  form  the  start  of  an  institutional  stay.  HCFA  should  consider 
the  development  of  specific  health  status  categories  for  these  individuals. 

•    Working  Aged.  At  the  time  the  draft  HER  report  was  provided  to  the  Academy,  there  was 
an  indication  that  HCFA  was  considering  use  of  a  factor  for  those  Medicare  beneficiaries  who 
are  still  employed  (Working  Aged),  since  a  large  portion  of  the  medical  costs  for  those  plan 
members  may  be  paid  by  their  employers.  However,  the  use  of  this  demographic  factor  must  be 
carefully  considered,  since  the  employer  who  is  the  primary  payer  for  medical  services  may  not 
report  to  HCFA  that  a  Medicare  beneficiary  is  covered  through  an  employer  health  plan. 

Exclusion  of  Indirect  Medical  Education  Costs 

The  model  developed  by  HER  excludes  indirect  medical  education  (IME)  costs  from  the 
Medicare  FFS  data  used  to  calculate  the  relative  weights  used  in  this  system.  The  IME  costs  are 
approximately  two-thirds  of  the  total  graduate  medical  education  costs  currently  paid  through 
Medicare  (the  FFS  data  does  include  direct  medical  education  (DME)  expenses).  While  it  is 
technically  incorrect  to  include  any  graduate  medical  education  costs  (since  medical  education 
costs  will  be  paid  outside  of  the  capitation  rate  in  the  future),  any  distortion  is  likely  to  be  small. 
However,  it  is  possible  there  will  be  some  internal  inconsistencies  in  the  model  since  high-cost 
conditions  captured  in  the  PIP-DCGs  may  more  likely  be  treated  in  a  tertiary  care  or  teaching 
hospital. 

Factors  for  Newly  Enrolled  Medicare  Members 

In  addition  to  currently  eligible  Medicare  beneficiaries  (either  in  the  FFS  program  or  in  health 
plans),  the  risk  adjustment  method  will  have  "neutral"  factors  for  new  Medicare  members 
without  any  diagnostic  history.  HCFA  has  decided  to  develop  a  special  set  of  risk  scores  for 
those  individuals  who  are  eligible  for  Medicare  for  the  first  time  and  do  not  have  any  prior 
encounter  data  in  the  Medicare  system. 

HCFA  has  used  FFS  data  to  construct  average  expenditures  for  categories  of  newly  eligible 
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members  (beneficiaries  who  become  eligible  for  Medicare  because  of  age  or  disability  or 
members  who  were  previously  eligible  for  coverage  but  deferred  entry  into  the  Medicare 
system).  Newly  eligible  members  will  be  assigned  an  estimated  risk  score  based  on  HCFA's 
estimate  of  their  predicted  medical  expenditures.  The  validity  of  these  risk  scores  is  unclear.  We 
therefore  suggest  HCFA  review  its  risk  scores  for  the  newly  eligible  once  current  data  is 
available. 


In  developing  risk  assessment  scores  for  each  person,  HCFA  intends  to  examine  all  fee-for- 
service  and  encounter  data  to  produce  each  person's  score.  It  is  important  to  combine  data  from 
all  sources  to  account  for  movement  between  plans  and  between  the  fee-for-service  and  managed 
care  systems.  The  impact  of  the  new  system  on  individual  Medicare+Choice  contractors  is 
unclear.  HCFA  has  not  completed  substantial  testing  of  individual  contractors. 

B.  Predictive  Power  of  the  Model 

According  to  HER,  approximately  87%  of  Medicare+Choice  health  plan  members  will  receive  a 
score  based  on  demographic  factors  alone.  The  other  13%  will  also  be  assigned  a  score  based  on 
their  PIP-DCG  diagnosis.  A  primary  question  is  the  extent  to  which  the  proposed  health  status 
risk  adjustment  methodology  is  useful  in  predicting  future  medical  expenses  and  therefore  is  an 
appropriate  formula  for  Medicare  reimbursement  to  health  plans. 

Risk  Assessment  -  A  "Work  in  Progress" 


The  goal  of  a  risk  adjustment  method  is  to  match  the  payment  to  a  health  plan  or  provider  with 
the  need  for  health  care  services  of  members.  The  goal  of  risk  assessment  for  the  Medicare 
population  is  to  appropriately  pay  health  plans  for  chronically  ill  members.  Defining  the  "need" 
for  health  care  services  is  a  less  than  exact  science.  Most  risk  assessment  methods  which  have 
been  developed  to  date  have  tended  to  share  certain  inherent  assumptions.  While  these 
assumptions  represent  the  best  available  current  mechanisms  for  measuring  health  care  needs, 
they  are  also  generally  recognized  as  being  less  than  perfect. 

One  assumption  is  that  the  "need"  for  health  care  services  can  be  measured  by  prior  use  of 
services.  Some  observers  argue  that  many  of  the  health  care  services  which  are  performed  today 
are  not  medically  necessary.  However,  it  must  also  be  recognized  that  there  is  no  general 
agreement  about  which  services  are  appropriate  and  which  services  are,  in  fact,  unnecessary.  To 
the  extent  that  certain  disease  categories  have  a  greater  or  lesser  number  of  "unnecessary" 
services  than  other  disease  categories,  current  risk  assessment  methods  may  overstate  or 
understate  the  true  "need"  for  services. 

Another  premise  is  that  people  with  similar  physical  conditions  will  need  similar  amounts  of 
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medical  services.  The  difficulty  lies  in  defining  "similar  physical  conditions."  No  current 
administrative  method  of  diagnostic  coding  captures  all  of  the  aspects  of  illness  which  relate  to  a 
patient's  "need"  for  services.  Even  if  such  a  method  were  devised,  it  is  not  currently 
administratively  feasible  to  collect  all  of  the  specific  details  in  order  to  completely  define  any 
given  patient's  medical  needs.  Risk  assessment  methods  will  always  put  some  patients  with 
varying  needs  for  services  into  identical  risk  stratification  categories.  At  the  same  time,  no  risk 
assessment  mechanism  should  be  expected  to  completely  replicate  prior  costs. 

Concurrent  Versus  Prospective  Risk  Assessment 


Another  important  factor  in  predictive  power  is  whether  the  risk  assessment  method  is 
prospective  or  concurrent.  A  concurrent  method  matches  the  current  year's  risk  factors  with  the 
current  year's  health  care  need.  A  prospective  method  uses  the  current  year's  risk  factors  to 
predict  the  following  year's  need.  Predicting  future  costs  based  on  current  conditions  will 
always  be  less  accurate  than  predicting  the  costs  which  were  incurred  during  the  time  fi'ame 
when  the  risk  assessment  factors  were  assigned. 

For  a  variety  of  reasons,  however,  prospective  approaches  for  a  risk  assessment  method  are  still 
preferred  by  most  observers.  Concurrent  methods  tend  to  compensate  for  the  treatment  of  acute 
conditions.  In  addition,  concurrent  methods  compensate  for  accidental  conditions  which  are 
otherwise  unpredictable  and  do  not  require  risk  adjustment.  A  prospective  risk  adjustment 
method,  therefore,  should  not  be  rejected  simply  because  it  does  not  predict  costs  as  well  as  a 
concurrent  method. 

HCFA  has  indicated  it  will  use  the  prospective  system  in  its  risk  adjustment  methodology.  This 
choice  is  likely  to  reduce  gaming  of  the  system  by  placing  the  emphasis  on  diagnoses  with  high 
ongoing  costs,  which  are  typically  chronic  in  nature,  thus  reducing  the  emphasis  on  traumatic, 
acute  conditions  which  may  be  self-limiting.  The  disadvantage  of  a  prospective  system  is  that  it 
has  significantly  lower  predictive  power  than  a  concurrent  system.  The  advantage  of  the 
prospective  methodology  is  that  it  provides  health  plans  with  an  incentive  to  manage  care 
because  they  stand  to  gain  if  future  costs  are  lower  than  prospective  payments.  A  prospective 
risk  adjustment  methodology  also  provides  health  plans  with  a  greater  ability  to  predict  future 
payments  which  improves  the  solvency  of  the  system. 

Measures  of  PiedictiveJPow^i 

There  are  several  measures  of  predictive  power  in  general  use  today,  including  the  R-Squared 
statistic  and  the  Predictive  Ratio.  The  R-Squared  statistic  measures  the  variance  between  the 
predicted  use  of  services  and  the  actual  use  of  services  on  an  individual  by  individual  basis  and 
compares  the  result  to  the  variance  for  the  entire  population.  The  resulting  score  is  expressed  as 
a  percentage  of  variance  and  the  highest  (i.e.,  most  predictive)  score  is  100%.  The  best 
prospective  risk  assessment  methodologies  currently  range  in  the  area  of  10%  for  individual 
Medicare  beneficiaries.  Using  demographic  information  alone  (similar  to  the  current  Medicare 
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AAPCC  model)  will  usually  produce  an  R-Squared  score  of  about  1%.  A  number  of  researchers 
estimate  the  best  possible  individual  score  is  around  20%  for  risk  assessment  systems. 


The  Individual  R-Squared  value  is  less  useful  to  health  plans  since  the  nature  of  insurance  is  to 
spread  risks  of  random  fluctuations  over  larger  populations.  Identifying  actual  values  for  each 
participant  is  less  important. 

Another  measure  of  predictive  power  is  the  "predictive  ratio."  This  indicator  measures  the  ratio 
of  the  actual  use  of  services  to  the  predicted  use  of  services  for  a  group  of  individuals.  Predictive 
ratio  scores  may  range  from  0  to  many  multiples  of  1 .  Typically,  risk  assessment  methods  for 
large  random  groups  will  typically  generate  predictive  ratios  very  near  or  at  1 .00.  On  the  other 
hand,  application  of  risk  assessment  to  non-random  groups  consisting  of  all  individuals  with 
certain  diagnosis  categories  such  as  diabetes  or  asthma  can  sometimes  achieve  scores  between 
.85  and  1.15  if  better  risk  adjustment  methods  are  applied.'"  In  general,  predictive  ratios  are 
more  meaningful  than  R-Squared  scores  to  health  plans,  particularly  if  a  health  plan  contracts 
with  specific  providers  with  expertise  in  certain  high  cost  conditions  and  therefore  attracts  more 
than  its  share  of  individuals  with  these  conditions. 


If  a  risk  adjustment  method  has  a  high  degree  of  predictive  power,  it  will  better  allocate  available 
funds  according  to  the  underlying  need.  This  does  not  mean,  however,  that  all  health  plans  will 
have  similar  financial  results.  Even  if  the  predictive  power  of  a  risk  assessment  scheme  is  very 
accurate,  more  efficient  health  plans  will  either  be  more  profitable  or  will  be  able  to  charge  lower 
premiums  than  less  efficient  health  plans. 

How  Much  Predictive  Power  is  Enough 

One  test  of  a  risk  assessment  mechanism  is  whether  a  majority  of  health  plans  receive  sufficient 
income  to  cover  their  costs  on  an  on-going  basis.  A  successful  method  will  encourage  health 
plans  to  continue  contracting  to  provide  Medicare  coverage  and  to  expand  their  marketing  to 
higher  risk  beneficiaries. 

For  Medicare  beneficiaries,  a  successful  method  will  minimize  disruption  in  the  market  and 
possibly  increase  the  number  of  health  plan  choices  available.  For  policy  makers  and  financing 
organizations,  a  successful  method  will  provide  an  indicator  that  funding  is  appropriate  (i.e., 
minimizing  excess  profits/surplus),  that  enrollment  is  expanding,  and  that  beneficiaries  with 
higher  risk  status  are  not  avoided. 


See:  "Risk  Adjustment  For  The  Medicare  Program,"  Greenwald,  et  al. 
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C.  Implications  of  Indefinite  Use  of  the  PIP-DCG  System 


The  proposed  PIP/DCG  system  is  expected  to  be  in  place  only  for  a  few  years  at  most  and  then 
replaced  with  an  enhanced  system.  The  Work  Group  believes  that  there  are  significant  negative 
implications  if  the  proposed  PIP-DCG  system  is  used  more  than  a  few  years.  One  of  these  is  that 
health  plans  which  use  outpatient  alternatives  to  hospitalization  would  be  financially  penalized 
by  a  risk  adjustment  system  that  uses  a  formula  based  only  on  inpatient  diagnostic  data. 
Potentially,  this  limitation  could  penalize  the  more  efficient  plans  enough  to  make  them  leave  the 
Medicare  market.  In  addition,  it  might  create  an  incentive  for  plans  to  promote  less  efficient  care 
modalities  in  order  to  increase  Medicare  payments. 

In  addition,  the  proposed  system  does  not  increase  risk  factors  when  an  individual  falls  into  two 
or  more  diagnostic  groups;  rather,  the  individual  is  scored  only  at  the  highest  severity  group. 
This  lack  of  increased  risk  adjustment  for  combined  conditions  may  unduly  reduce  the 
effectiveness  of  the  risk  adjustment  system,  as  health  plans  with  the  most  severe  cases  of  a  given 
DxGroup  will  have  a  greater  incidence  of  multiple  conditions. 

This  restriction  could  underpay  health  plans  which  include  providers  that  typically  treat  more 
patients  with  multiple  chronic  conditions,  provide  incentives  for  those  plans  to  drop  those 
providers  from  their  provider  panels,  or  provide  incentives  for  health  plans  to  market  themselves 
to  only  the  most  healthy  potential  enroUees.  On  the  other  hand,  any  recognition  of  the  higher 
cost  of  these  chronically  ill  members  is  an  improvement  over  the  current  demographic-only 
method  of  capitation  rate  development. 

V.  Consideration  of  Comprehensive  Data  Models 

The  currently  proposed  risk  adjustment  methodology  only  uses  diagnostic  data  from  inpatient 
hospitalizations.  HCFA  has  indicated  that  one  future  enhancement  to  the  system  will  be  to 
include  comprehensive  data,  starting  with  ambulatory  diagnostic  data. 

There  are  a  number  of  advantages  to  including  ambulatory  data: 

•  Using  ambulatory  data  can  capture  high  risk  situations  even  where  hospitalization  did 
not  occur.  Some  high  cost  treatments,  such  as  chemotherapy,  can  be  performed  on  an 
outpatient  basis.  Even  though  such  patients  require  a  high  level  of  medical  services, 
they  are  not  recognized  as  high  risk  by  an  inpatient-only  system.  In  addition,  efficient 
health  plans  which  have  implemented  disease  management  processes  to  avoid  the  need 
for  hospitalization  would  be  treated  more  appropriately  under  a  system  which  includes 
ambulatory  care. 

•  Some  risk  assessment  systems  using  ambulatory  data  have  significantly  better  ability  to 
predict  risk  levels.  Higher  predictive  power  means  more  equitable  payments  to  health 
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plans. 


•  Even  if  not  used  for  risk  adjustment  purposes,  it  would  be  helpful  for  health  plans  to 
capture  this  data  to  measure  the  efficiency  and  quality  of  health  care  delivery. 

•  Using  only  inpatient  diagnoses  produces  a  financial  advantage  to  health  plans  to  admit 
patients  even  if  hospitalization  is  otherwise  questionable.  Public  policy  probably  argues 
that  health  plans  should  not  be  rewarded  for  choosing  more  expensive  treatment  than  is 
medically  necessary. 

On  the  other  hand,  there  are  several  disadvantages: 

•  Complete  ambulatory  data  is  not  currently  captured  by  many  health  plans  via  an 
electronic  mechanism.  Requiring  ambulatory  data  will  require  the  expenditure  of 
significant  capital  expenses  for  certain  plans.  This  requirement  will  add  to  the  overall 
cost  of  the  system. 

•  Including  ambulatory  encounters  will  significantly  increase  the  amount  of  data  required 
from  health  plans.  This  situation  increases  the  opportunity  for  error.  Auditing  an 
inpatient  stay  requires  a  relatively  small  expenditure  relative  to  the  cost  of 
hospitalization.  Auditing  an  ambulatory  encounter  requires  an  expenditure  which 
represents  a  significantly  larger  percentage  of  the  cost  of  the  services  provided. 

•  Many  diagnoses  are  originally  coded  by  physicians  more  as  possibilities  rather  than 
conclusions.  Hospital  diagnoses  are  the  diagnosis  as  of  discharge,  which  is  much  more 
likely  to  reflect  the  best  conclusion  of  the  medical  staff  Ambulatory  diagnoses  do  not 
distinguish  between  admitting  and  discharge  diagnoses  and  are,  therefore,  somewhat 
less  likely  to  be  accurate. 

•  Ambulatory  data  will  need  to  be  captured  from  a  wide  variety  of  sources  and  will  likely 
require  significantly  more  time  to  accumulate.  A  small  fraction  of  the  population  is 
hospitalized  in  any  given  year,  but  the  majority  of  people  have  some  contact  with  the 
medical  community.  The  increase  in  the  input  data  to  the  risk  assessment  system  would 
be  very  significant. 

•  There  is  more  likelihood  of  inconsistent  coding,  because  while  some  physician  contracts 
may  include  incentives  for  better  coding,  other  capitation  contracts  may  reduce 
physician  incentives  to  code  thoroughly. 

Including  ambulatory  diagnoses  in  the  risk  assessment  system  should  increase  its  predictive 
power  and  therefore  the  equity  of  payments.  It  will  reduce  bias  toward  compensating  health 
plans  for  more  intensive  treatment  than  is  strictly  necessary.  On  the  other  hand,  including 
ambulatory  diagnoses  will  increase  the  cost  of  any  risk  assessment  system,  will  decrease  the 
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timeliness  of  the  system,  and  may  provide  more  opportunity  for  incorrect  or  inconsistent  coding. 

In  general,  the  advantages  of  including  ambulatory  diagnoses  seem  to  justify  their  use.  A  more 
thorough  cost-benefit  analysis  should  be  performed.  Currently,  the  Work  Group  is  unaware  of 
any  other  means  of  risk  assessment  which  would  meet  the  stated  goals  of  a  risk  assessment 
system  in  a  more  efficient  manner  than  a  proper  use  of  ambulatory  diagnostic  data. 

VI.  Implementation  Issues 

One  of  the  keys  to  any  risk  adjustment  methodology  is  the  ease  or  difficulty  with  which  it  is 
implemented  by  HCFA  and  the  resulting  impact  on  Medicare+Choice  health  plans  and  their 
members.  The  recent  decision  by  a  number  of  Medicare+Choice  organizations  to  withdraw  from 
the  Medicare  market  underscores  the  need  for  developing  a  system  which  fits  within  the 
operational  needs  of  managed  care  plans. 

A.  Timing  of  Payments 

HCFA  has  indicated  that  data  are  likely  to  be  collected  from  July  1,  1998  through  June  30,  1999 
for  application  to  capitation  rates  effective  January  1,  2000.  This  schedule,  combined  with 
prospective  risk  adjustment  regression  factors,  will  result  in  capitation  rates  that  lag  behind  the 
theoretical  prediction  period.  For  example,  for  a  person  hospitalized  on  July  1,  1998,  the 
regression  factors  predict  that  person's  cost  for  the  year  beginning  July  1,  1999.  However,  the 
capitation  rates  using  these  regression  factors  will  not  be  paid  until  January  1,  2000.  This  lag 
between  the  data  reporting  and  application,  while  lengthy,  is  significantly  shorter  than  the  lag  in 
other  systems  currently  used,  such  as  the  Health  Insurance  Plan  of  California  or  the  planned 
implementation  by  the  Washington  State  Health  Care  Authority.  Other  systems,  such  as 
Business  Health  Care  Action  Group  in  Minneapolis,  use  more  frequent  quarterly  updates. 

Another  timing  issue  concerns  the  determination  of  year  2000  benefits.  The  proposed  timing  of 
risk  adjustment  causes  some  serious  problems  for  Medicare+Choice  health  plans.  By  March  1, 
1999,  these  carriers  will  only  know  the  preliminary  estimated  risk  scores,  calculated  on  a  market 
wide  average  basis.  However,  the  health  plans  must  also  commit  to  the  year  2000  premium  rates 
and  benefits  by  May  1,  1999  when  they  file  the  Adjusted  Community  Rate  (ACR)  proposal. 
Health  plans  can  not  make  such  commitments  with  any  degree  of  certainty  while  their  income  in 
the  year  2000  is  so  uncertain.  As  a  result,  carriers  may  take  various  measures  to  limit  this  risk, 
including  reducing  benefits  or  even  leaving  the  program  altogether. 

The  Work  Group  suggests  that  HCFA  consider  addressing  this  timing  by  giving  each  health  plan 
their  own  member-level  risk  scores  by  March  1,  1999  or  earlier,  or  by  allowing  health  plans  to 
submit  rate  and  benefit  revisions  after  May  1,  1999.  HCFA  may  also  consider  limiting  the 
amount  by  which  the  risk  adjustment  factor  will  be  used  to  calculate  the  reimbursements. 
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The  Work  Group  recognizes  that  some  of  the  timing  issues  are  based  on  legislative  requirements 
set  out  in  the  BBA.  To  the  extent  that  any  of  the  changes  suggested  by  the  Work  Group  in  this 
report  require  legislative  action,  HCFA  may  want  to  work  with  Congress  to  modify  the  existing 
law. 


B.  Recalibration  of  the  PIP-DCG  Model 

As  discussed,  HCFA  intends  to  start  using  additional  data  in  its  risk  adjustment  methodology 
within  the  next  few  years.  Therefore,  risk  adjustments  are  likely  to  be  based  upon  updated  and 
more  comprehensive  data  in  the  near  future.  However,  the  proposed  time  frame  for  establishing 
a  more  comprehensive  risk  adjustment  system  may  be  aggressive.  If  the  PIP-DCG  system  is 
used  going  forward,  re-measurement  and  recalibration  of  the  current  PIP-DCG  weights  should  be 
considered. 

The  Balanced  Budget  Act  of  1997  enacted  several  changes  in  provider  payments.  These  changes 
are  effective  at  different  points  in  time,  but  all  are  effective  starting  after  1997.  Therefore,  the 
relative  values  of  the  diagnostic  cost  groupings  based  upon  future  claims  will  most  likely  differ 
from  measurements  based  upon  1995  and  1996  Medicare  payment  rates.  For  example,  on  the 
fee-for  service  side,  BBA  increases  payments  to  primary  care  physicians  and  decreases  payments 
to  surgeons.  Payments  to  hospitals  are  being  reduced:  fiscal  year  1998  hospital  reimbursements 
are  frozen  at  1998  levels  and  capital  and  disproportionate  share  reimbursements  are  being 
reduced.  Capitation  payments  to  Medicare+Choice  plans  will  exclude  graduate  medical 
education  costs  in  the  future;  however,  the  direct  medical  education  expense  component  of  these 
costs  are  included  in  the  claims  data  used  to  develop  the  risk  assessment  model.  As  previously 
discussed,  any  distortion  that  results  from  including  DME  may  be  small. 

C.  Examination  of  the  Re-Scaling  Factor 

It  is  the  Work  Group's  understanding  that  one  of  the  key  factors  in  the  implementation  of  the 
PIP-DCG  model  is  the  re-scaling  factor.  This  factor  is  necessary  to  assure  that  average  payments 
for  the  FFS  population  in  a  county  remain  the  same,  whether  the  current  AAPCC  methods  or  the 
new  PIP-DCG  model  is  used.  In  other  words,  risk  scores  of  health  plans  must  be  synchronized 
with  a  new  measure  of  the  average  risk  of  Fee  For  Service  Medicare  beneficiaries  in  a  county. 

Although  the  re-scaling  factor  is  not  a  direct  part  of  the  PIP-DCG  method  (re-scaling  would  be 
required  with  any  new  method),  the  Academy  cannot  determine  the  effects  of  the  PIP-DCG 
method  on  health  plans  without  understanding  its  implications  -  which  means  understanding  how 
the  re-scaling  factor  works.  It  is  likely  that  health  plans  will  feel  it  important  that  the  details  be 
disclosed  prior  to  final  implementation  of  the  new  risk  adjustment  methodology,  so  that  they  can 
fully  assess  the  impact  of  the  new  risk  adjustment  system. 
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The  credibility  of  the  factors  used  in  small  enrollment  counties  and  in  counties  with  relatively 
few  remaining  fee-for-service  enrollees  should  be  considered.  Since  this  factor  is  critical  in  the 
operation  of  any  formula,  it  is  important  to  understand  exactly  what  the  effect  is  in  small 
counties,  how  sensitive  the  factor  is  to  changes  in  base  years,  and  what  techniques  HCFA  will 
use  to  increase  credibility  or  to  minimize  the  effects  of  statistical  fluctuations.  For  example,  the 
number  of  Medicaid  recipients  in  a  small  county  may  vary  dramatically  from  year  to  year, 
especially  with  changes  in  the  economy. 

HCFA  provided  the  Work  Group  with  a  general  outline  of  how  the  rescaling  process  will  work. 
We  understand  that  HCFA  plans  to  compute  average  risk  scores  for  each  county  using  three 
years  of  FFS  data  (1994,  1995  and  1996).  However,  a  single  year  (1996)  will  be  used  in  all  but 
the  smallest  counties  to  create  a  restandardized  rate  book  for  determining  the  risk  adjusted 
payments  beginning  in  2000. 

The  Work  Group  cannot  adequately  estimate  the  impact  of  the  health  status  risk  adjustment 
formula  on  health  plans  without  more  detailed  information  about  the  method,  the  calculation  and 
the  data  underlying  the  calculations.  The  Work  Group  was  unable  to  fiilly  analyze  the 
mathematical  formula  used  to  produce  the  rate  book  or  how  the  formula  would  operate  with  the 
data  collected  from  health  plans.  The  Work  Group  suggests  that  HCFA  continue  to  review  the 
rescaling  process  and  determine  its  overall  impact  on  the  risk  adjustment  payment  system. 

D.  Phase-In  of  the  Risk  Adjustment  Methodology 

HCFA  has  indicated  it  will  phase-in  the  new  risk  adjustment  payment  system  rather  than  make 
the  changes  all  at  once.  It  is  anticipated  the  new  payment  amounts  based  on  the  health  status  risk 
scores  will  be  blended  in  some  fashion  with  payments  calculated  under  the  current  system.  The 
shift  to  the  new  methodology  will  be  made  in  incremental  steps  over  the  next  few  years. 

The  Work  Group  believes  this  decision  to  phase-in  the  risk  adjustment  methodology  will  help 
avoid  significant  market  disruption  that  might  otherwise  occur.  The  potential  impact  on  health 
plans  from  the  risk  adjustment  formula  could  be  significant  and  both  HCFA  and  the  plans  need 
time  to  fully  understand  the  changes.  This  phase-in  approach  will  also  provide  HCFA  with  the 
opportunity  to  adequately  test  the  accuracy  of  data  collected  from  plans  and  to  verify  the 
underlying  assumptions  used  to  develop  the  risk  adjustment  formula. 

VII.  Recommendations 
A.  Sensitivity  Testing 

Health  Economics  Research  performed  a  number  of  tests  on  the  PIP-DCG  risk  adjuster 

methodology  to  determine  how  well  it  predicts  total  expected  medical  costs.  The 
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recommendations  made  by  HER  regarding  several  key  components  of  the  model  such  as  the  use 
of  inpatient  data  only,  exclusion  of  one-day  stays  and  the  number  of  PIP-DCG  groups  to  be  used, 
appear  to  be  reasonable  based  on  the  FFS  data  which  was  reviewed.  While  Health  Economics 
Research  has  discussed  potential  bias  against  managed  care  organizations  that  deliver  care  more 
efficiently  than  fee  for  service  providers,  HER  did  not  have  managed  care  data  to  determine 
what,  if  any,  bias  exists. 

HCFA  has  completed  some  preliminary  testing  of  the  potential  impact  of  the  new  risk  adjustment 
methodology  on  Medicare+Choice  plans,  including  managed  care  organizations.  The  Work 
Group  believes  HCFA  should  update  these  tests  as  additional  data  is  available  from  plans  and  the 
agency  and  health  plans  gain  more  experience  with  the  operation  of  the  risk  adjustment 
mechanism. 

The  Work  Group  recommends  that  HCFA  consider  the  following  testing  protocols  to  allow  a 
more  thorough  analysis  of  its  health  status  risk  adjustor  methodology: 

Xest&Using  Managed  Care  Data 

1 .  Continue  to  test  the  impact  of  the  risk  adjustment  methodology  on  managed  care  organization 
revenue.  Managed  care  organizations  could  experience  significant  decreases  in  revenue  due  to 
the  implementation  of  the  risk  adjustment  methodology.  The  results  of  the  tests  should  be 
compared  among  managed  care  plans  with  several  different  characteristics: 

a.  Medicare  enrollment  (large,  medium  or  small). 

b.  Total  enrollment  (large,  medium  or  small). 

c.  Urban  versus  rural  service  areas. 

d.  Level  of  county  payment  rates  (low,  medium  or  high). 

2.  Test  the  impact  of  coding  practices. 

a.  Start  with  a  given  set  of  inpatient  charts. 

b.  Code  once,  within  legally  allowable  parameters,  with  the  goal  of  producing  the  most 
revenue  under  the  risk  adjustment  methodology. 

c.  Code  again,  within  legally  allowable  parameters,  with  the  goal  of  producing  least  revenue 
under  the  risk  adjustment  methodology. 

d.  Compare  the  results  from  (b)  and  (c).  Significant  differences  indicate  that  the  method  is 
subject  to  gaming. 
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3.  HCFA's  data  testing  needs  to  address  the  scenario  in  which  a  member  enrolls  in  a  new 
Medicare+Choice  plan  and  the  data  from  the  enrollee's  previous  Medicare+Choice  plan  was 
inadequate. 

4.  Test  the  sensitivity  of  re-scaling  to  choice  of  underlying  data. 

a.  For  a  sample  of  counties,  perform  the  re-scaling  process  calculations  with  one  and  more 
than  one  year  of  data. 

b.  Test  the  sensitivity  of  re-scaling  factors  to  the  quality  of  Medicaid  and  institutionalized 
status  fields. 

5.  Test  the  sensitivity  of  working  aged  adjustments.  As  the  actual  development  and 
methodology  for  the  working  aged  adjustments  have  not  yet  been  finalized  by  HCFA, 
suggestions  here  are  premature. 

Tests  on  FFS  Data 

1.  Test  the  calculation  of  PIP  scores  for  small  counties  using  one  year  and  multiple  years  of  FFS 
data. 

2.  Review  the  calculation  of  PIP  scores  across  similar  small  counties. 

3.  Test  PIP  scores  on  counties  with  very  large  HMO  market  penetration. 

1 .  Test  variations  due  to  differing  combinations  of  statuses,  when  combining  together  the  aged 
and  disabled  factors. 

2.  Test  variations  in  the  FFS  demographic  scores  using  multiple  years  of  institutionalized  or 
Medicaid  status  information  by  county. 


B.  Cost-Benefit  Analysis 

Consideration  should  be  given  to  producing  a  cost-benefit  analysis  of  the  PIP-DCG 
methodology  and  any  subsequent  modifications.  The  proposed  system  is  relatively  new  and  it  is 
likely  that  there  will  be  difficulties  in  implementation.  It  would  be  very  helpful  to  establish  more 
accurate  estimates  of  the  cost  of  implementing  the  PIP-DCG  methodology  and  any  modifications 
(such  as  using  ambulatory  data)  and  to  determine  the  benefits  to  be  derived  from  these  systems 
before  final  decisions  as  to  implementation  are  made.  The  analysis  should  specifically  include 
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the  costs  incurred  by  health  plans  due  to  changes  to  the  system.  To  the  extent  there  are 
significant  additional  expenses  placed  on  plans,  they  may  choose  to  drop  out  of  the  Medicare 
system  rather  than  enter  into  new  contracts  or  continue  existing  contracts  using  the  new  risk 
adjustment  methodology. 

C.  Actuarial  Oversight 

HCFA  apparently  plans  to  conduct  additional  analysis  of  the  impact  of  the  PIP-DCG 
methodology  on  managed  care  plans.  It  is  unclear  what  form  that  impact  analysis  will  take.  In 
addition,  there  is  a  need  for  continuing  monitoring  and  testing  of  the  system  and  future 
modifications.  The  Academy  suggests  that  additional  actuarial  review  be  included  as  the  system 
and  subsequent  changes  are  implemented. 

D.  Improving  The  Current  Structure 

Even  if  the  use  of  ambulatory  diagnoses  is  not  considered  as  a  future  enhancement,  the  current 
system  is  cumbersome  and  could  be  improved  in  terms  of  simplicity,  accuracy  and  predictability. 

Simplicity  -  The  current  system  uses  rate  books  which  are  based  on  calculations  that  have  been 
subject  to  various  minimums,  both  in  absolute  amounts  and  in  relative  growth,  and  the  rate  book 
system  is  both  cumbersome  and  inaccurate.  One  possible  change  to  simplify  the  system  would 
be  to  calculate  directly  the  rate  book  amount  for  each  geographic  location  to  a  value  which 
represents  the  local  cost  for  an  individual  with  a  demographic  factor  of  1  and  a  health  risk 
assessment  factor  of  1 . 

Accuracy  -  The  current  system  intends  to  use  the  1 997  local  rate  book  values  as  the  basis  for 
future  years'  amounts.  Increases  to  the  factors  are  based  on  national  increases  and 
predetermined  legislative  minimums.  One  possible  change  to  improve  the  accuracy  would  be  to 
recalculate  updates  on  an  annual  basis,  using  local  data  regarding  cost,  demographics  and  risk. 

Predictability  -  The  current  system  recalculates  values  annually  using  one  full  year's  worth  of 
data.  One  possible  change  to  improve  predictability  would  be  to  calculate  amounts  quarterly  on 
either  a  year-to-date  or  a  twelve-months-rolling  basis,  which  would  allow  health  plans  to  predict 
what  future  reimbursement  levels  will  eventually  result. 

E.  Timing  of  HCFA's  Initial  Testing  and  Analysis 

The  Work  Group  believes  that  testing  should  be  done  to  assess  the  potential  impact  of  risk 
adjustment  in  the  market  place.  These  concerns  relate  both  to  the  potential  changes  created  in  the 
marketplace  and  to  the  delivery  of  care  to  beneficiaries  participating  in  the  Medicare+Choice 
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program. 


The  introduction  of  the  proposed  PIP-DCG  risk  adjustment  mechanism  into  the  Medicare 
program  creates  increased  uncertainty  and  risk  to  Medicare+Choice  plans.  Testing  and  analysis 
is  the  only  way  to  reduce  this  risk  and  uncertainty. 

HCFA  has  completed  significant  testing  based  on  fee-for-service  data.  The  Work  Group  believes 
that  further  testing  must  be  done  if  the  uncertainty  to  health  plans  is  to  be  alleviated.  The  testing 
should  include  two  components.  First  is  the  sensitivity  of  the  formula  to  changes  in  key 
assumptions.  Second  is  determining  the  impact  of  the  proposal  on  managed  care  organizations. 
Changes  in  revenue  should  be  examined  to  ascertain  if  large  dislocations  will  occur,  which  may 
result  in  unfortunate  consequences  to  beneficiaries.  A  reasonable  test  of  the  proposal  is  whether 
or  not  a  majority  of  health  plans  receive  sufficient  income  to  cover  costs  on  an  ongoing  basis, 
without  reducing  benefits  dramatically 

Another  concern  is  the  quality  and  timeliness  of  hospital  encounter  data  submitted  by  health 
plans,  which  might  also  be  part  of  the  testing  process.  The  Work  Group  urges  HCFA  to 
complete  its  planned  data  testing,  and  to  include  a  comparison  of  the  number  of  submitted  claims 
with  an  external  standard  for  the  expected  number.  Risk  adjustment  will  be  inaccurate  if  claims 
are  either  held  back  or  denied  due  to  edits,  or  get  caught  in  a  data  processing  bottleneck. 

In  order  to  understand  the  value  of  detailed  testing  when  a  risk  adjustment  mechanism  is 
significantly  changed,  it  would  be  instructive  to  select  recent  historical  examples  of  significant 
change  to  the  risk  adjustment  mechanisms  in  current  use.  The  following  examples  come  to  mind; 

•  The  use  of  risk  adjustment  in  the  Health  Insurance  Plan  of  California  (HIPC);  and 

•  The  use  of  risk  adjustment  in  managed  Medicaid  programs  (e.g.,  Maryland  and  Oregon). 

In  planning  for  a  significant  change  to  a  current  risk  adjustment  mechanism,  actuarial  soundness 
could  be  analysed  in  a  prospective  manner  through  sufficient  testing  or  in  a  retrospective  manner 
through  an  actuarial  oversight  function  (such  as  through  a  committee  or  an  independent 
evaluation). 

In  the  example  of  the  Health  Insurance  Plan  of  California  (HIPC).  a  one  year  simulation  was 
conducted  prior  to  the  actual  start  of  the  program.  The  HIPC  is  an  inpatient  only  model,  similar 
to  the  initial  proposed  HCFA  (PIP-DCG)  approach. 

In  the  Oregon  Medicaid  program,  two  methods  were  tested;  the  Disability  Payment  System  and 
the  HIPC  inpatient  only  model.  Score  variations  were  reviewed  and  a  method  of  credibility  was 
introduced  through  the  use  of  corridors  on  final  risk  adjustment  scores. 

In  the  Maryland  Medicaid  program,  carve-outs  for  behavioral  health,  maternity,  AIDS  and  "rare 
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and  expensive  conditions"  are  used.  Stop-loss  insurance  is  also  provided.  In  addition,  an  article 
describing  the  process  in  the  October  1998  Journal  of  Ambulatory  Care  Management  noted  that, 
"it  will  also  be  important  to  support  adequate  quantitative  and  qualitative  evaluation  including 
assessments  of  the  actual  accuracy  of  the  payment  system  and  its  impact  on  patients  and 
providers." 

In  each  of  the  examples  mentioned  above,  there  was  either  extensive  detailed  initial  testing  or  a 
follow-on  actuarial  oversight  function  (actual  or  implied).  In  several  other  states, 
implementation  of  a  risk  adjustment  system  without  testing  led  to  problems  which  required 
changes  in  the  methodology. 

VIII.  Conclusion 

A.  Comparison  of  the  PIP-DCG  Method  With  Other  Models 

It  is  the  Academy's  understanding  of  the  BBA  provision  that  HCFA  is  mandated  to  use  some 
form  of  health  status  based  payment  method  starting  in  the  year  2000.  HCFA's  current  intention 
to  implement  the  PIP-DCG  model  leads  naturally  to  questions  regarding  the  choice  of  the  PIP- 
DCG  model  versus  other  available  payment  models. 

The  following  are  the  Work  Group's  comments  about  various  other  types  of  risk  adjustment 
models  in  the  context  of  HCFA's  choice  of  the  PIP-DCG  method.  We  recognize  that  there  is  a 
substantial  body  of  research  regarding  various  risk  adjuster  models  and  that  we  are  providing 
only  an  actuarial  perspective. 

What  types  of  models  satisfy  the  BBA  requirements? 

Based  on  our  experience,  there  appear  to  be  at  least  three  main  classes  of  models  that  meet  the 
BBA  requirement  for  health  status-based  payment.  These  are: 

•  Diagnostic-based  models  with  data  gained  from  administrative  sources  (typically  from  claim 
records  or  encounter  data  files); 

•  Diagnostic  information  from  clinical  records,  such  as  medical  charts;  and 

•  Survey-based  health  status  information. 

A  great  deal  of  research  has  been  completed  recently  in  the  diagnostic/administrative  class  of 
models.  PIP-DCGs  fall  into  this  category,  as  well  as  the  other  versions  of  DCGs,  Ambulatory 
Care  Groups,  the  Disability  Payment  System,  the  Global  Risk  Adjustment  Method  and  several 
others.  It  is  our  understanding  that  any  of  these  methods  would  likely  satisfy  the  BBA 
requirement  and  most  of  the  models  have  approximately  the  same  degree  of  predictive  power  on 
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a  prospective  basis. 


All  of  these  data-intensive  methods  assume  that  reliable  data  from  health  plans  will  be  available 
at  little  marginal  cost.  While  the  diagnostic  data  needed  to  produce  risk  assessment  results  will 
have  many  uses,  gathering  and  transmitting  that  data  in  a  fully  operational  implementation  will 
likely  prove  to  be  challenging.  Part  of  the  challenge  is  just  the  management,  transmission  and 
audit  of  the  data.  A  related  issue  is  the  need  for  some  health  plans  to  revise  significantly  their 
contracts,  particularly  if  they  are  globally  capitating  providers  for  both  professional  and 
institutional  services,  without  obtaining  the  requisite  data  under  current  contract  terms. 

A  few  researchers  have  explored  the  use  of  more  detailed  clinical  risk  adjustment  models  in  a 
limited  setting.  While  most  clinicians  would  be  likely  to  offer  more  support  for  this  class  of 
methods,  the  data-gathering  cost  is  prohibitive.  At  this  point  in  time,  it  is  our  experience  as 
actuaries  that  clinical  information  from  sources  such  as  medical  records  and  patient  charts  is 
nearly  impossible  to  gather,  except  in  the  most  manpower-intensive  manner  through  actual  chart 
audits,  etc.  As  a  result,  models  in  this  category  are  of  great  theoretical  interest  but  of  little 
practical  help  for  the  Medicare+Choice  program. 

Survey-based  models  have  also  been  extensively  researched.  Many  researchers  report  that 
surveys  witlr  sufficient  re^ponse^xates  provide  predictive  power  that  is  in  the  same  range  as  the 
diagnostic/administrative  class.  The  experience  with  self-reported  surveys  (e.g.,  the  RAND  SF- 
36)  indicate  that  the  health  status  information  gathered  by  surveys  is  dependable  and  provides  a 
good  base  for  predicting  future  costs.  There  are,  however,  major  drawbacks  to  use  of  surveys, 
particularly  with  the  elderly.  These  drawbacks  include: 

•  High  cost  of  administering  the  survey; 

•  Possible  low  response  rates; 

•  Likely  difficulties  that  the  elderly  would  have  completing  the  survey  by  themselves; 

•  Possibility  of  gaming  of  survey  results  when  payment  is  dependent  on  survey  answers;  and 

•  Concerns  about  privacy  of  health  information. 

Because  it  appears  that  HCFA  wants  to  obtain  health-related  data  on^yery  Medicare^gihle 
person,  surveys  don't  appear  practical,  since  response  rates  will  never  be  100%  (except  in  special 
cases,  like  the  SHMO  and  PACE  demonstrations).  In  addition,  the  cost  of  obtaining  the  data  is 
known  to  be  significant. 

As  a  result,  the  only  practical  class  of  health-based  risk  adjusters,  at  this  time,  would  appear  to  be 
the  diagnostic/administrative  models. 
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What  models  are  appropriate  alternatives  to  the  PIP-DCG  model? 

Many  observers  recognize  that  using  only  inpatient  data  in  the  PIP-DCG  risk  adjustment  model 
may  result  in  a  bias  toward  the  FFS  system.  The  potential  problems  with  using  inpatient  data 
and  limiting  DCGs  to  hospital  stays  over  one  day  have  been  discussed  earlier  in  this  report.  As 
discussed,  HCFA's  PIP-DCG  model  uses  only  inpatient  data.  A  number  of  the  other  risk 
adjustment  systems  that  the  Work  Group  is  familiar  with  use  either  both  ambulatory  and 
inpatient  data  or  ambulatory  data  only.  We  also  note  that  new  methods  are  constantly  emerging, 
such  as  research  into  the  use  of  prescription  drug  data. 

From  various  research  (including  that  funded  by  HCFA),  "comprehensive  data  models"  (i.e., 
those  that  use  inpatient  and  ambulatory  data)  have  superior  predictive  power  to  inpatient-only 
methods.  The  Hierarchical  Condition  Categories  model  as  well  as  various  ambulatory  cost  group 
models  perform  at  an  R-squared  value  of  around  0.09  versus  the  approximately  0.06  performance 
of  the  PIP-DCG  model." 

If  feasible,  a  model  which  uses  ambulatory  and  inpatient  data  is  preferable.  However,  there  are 
very  significant  current  barriers  to  implementation  of  a  full  data  model  within  Medicare, 
including: 

•  HCFA  initially  collected  inpatient  data  and  does  not  plan  to  collect  ambulatory  data  from 
plans  until  at  least  October  1,  1999; 

•  As  discussed  earlier,  many  Medicare  health  plans  do  not  capture  ambulatory  data  for  a 
variety  of  reasons.  Most  plans  delegate  data  collection  to  their  medical  providers  and  ambulatory 
data  is  either  not  collected,  is  available  only  in  very  crude  form,  or  is  significantly  under 
reported;  and 

•  While  there  is  standardization  for  the  collection  of  inpatient  data  by  hospitals,  there  is  a  great 
deal  of  variability  in  the  coding  of  ambulatory  claims.  Even  if  data  could  be  readily  gathered 
from  physician  organizations,  there  may  be  considerable  "noise"  in  the  data  due  to  the  different 
coding  practices  used  by  medical  providers. 

As  a  result  of  HCFA's  actions  and  the  current  state  of  ambulatory  data  available  from  physician 
organizations  which  contract  with  health  plans,  we  believe  that  the  PIP-DCG  method  is  the  only 
choice  (by  default)  from  the  diagnosis/administrative  class  of  models. 

Are  there  other  alternative  payment  models  which  may  not  satisfy  the  BBA  provisions  but  would 
be  an  improvement  over  the  current  Medicare  reimbursement  system? 


"  See:  "Risk  Adjustment  For  The  Medicare  Program,"  Greenwald,  el  ai.,  pp.  10-12. 
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Although  the  BBA  requires  a  health  status  based  method,  other  methods  which  require  less 
intensive  methods  may  provide  improvements  over  the  current  system.  To  the  extent  that  HCFA 
has  any  experience  or  research  involving  other  possible  alternatives,  we  suggest  HCFA  discuss 
its  findings  with  the  appropriate  legislative  representatives  and  staff. 

For  example,  it  may  be  possible  to  create  an  "enhanced  demographic  model"  which  uses  more 
readily  available  information,  rather  than  health- status-based  data.  Enhancements  could  include 
a  payment  adjustment  for  new  entrants  into  health  plans  (although  it  should  be  based  on  actual 
health  plan  experience,  not  on  prior  Medicare  EFS  claims)  or  modifying  payment  for  health  plan 
members  who  die  in  a  payment  year.  Again,  there  are  other  issues  that  arise  with  these 
suggestions  (such  as  possible  perverse  incentives  which  may  appear  to  pay  more  to  health  plans 
which  have  more  deaths).  However,  we  believe  that  HCFA  should  consider  all  alternatives  to 
improve  the  current  AAPCC  system,  rather  than  be  limited  to  only  a  narrow  class  of  payment 
models. 

Is  there  sufficient  improvement  in  payment  through  the  PIP-DCG  model  (or  other  health  status 
based  model)  to  justify  the  change  from  the  current  system? 

Based  on  the  preliminary  report  from  the  Health  Economics  Research  firm,  we  understand  the 
rationale  which  is  the  foundation  of  the  PIP-DCG  model.  We  have  requested  information  from 
HCFA  which  would  illustrate  the  changes  in  payment  which  would  occur  in  a  variety  of 
circumstances.  We  were  told  any  testing  could  not  be  completed  until  data  from  health  plans 
was  collected  and  processed,  which  has  not  yet  occurred. 

While  this  response  is  understandable,  it  fails  to  recognize  that  the  health  plans  themselves  will 
be  required  to  submit  Adjusted  Community  Rate  "bids"  to  HCFA  by  May  1,  1999,  shortly  after 
the  projected  March  1,  1999  date  when  they  receive  information.  Two  months  is  not  sufficient 
time  reasonably  to  analyze  such  data  and  prepare  corresponding  bids.  We  therefore  suggest  that 
HCFA  consider  speeding  up  the  testing  and  disclosure  process,  or  that  it  delay  implementation 
until  the  results  are  known  to  HCFA  itself  and  other  stakeholders  (health  plans,  policy  makers, 
beneficiaries  and  taxpayers). 

At  this  point,  the  Academy  cannot  comment  fully  on  the  effectiveness  of  the  PIP-DCG  payment 
mechanism.  There  appears  to  be  potential  for  the  perception  of  significant  problems  by  health 
plans,  which  can  only  be  remedied  by  further  information. 

B.  How  Wei!  Does  the  PIP-DCG  Method  Satisfy  Risk  Adjustment  Goals? 

The  goals  of  risk  adjustment  are  identified  by  the  American  Academy  of  Actuaries'  Health  Risk 
Adjustment  Monograph  and  were  previously  outlined  in  Section  III  of  this  report.  In  addition, 
risk  adjustment  systems  ought  to  be  easily  administered  and  should  not  provide  perverse 
incentives  to  health  plans  or  providers.  The  PIP-DCG  methodology  developed  by  HCFA  can  be 
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analyzed  in  relation  to  those  criteria  as  follows: 
Reducing  Ihe  Effects  of  Risk  Selection 

Risk  selection  is  a  process  used  to  enroll  larger  numbers  of  relatively  low  cost  individuals  and 
fewer  relatively  high  cost  individuals.  High  cost  individuals  are  avoided  because  their  cost  may 
exceed  premiums,  while  healthy  individuals  are  sought  because  their  costs  will  be  less  than  the 
average. 

Without  risk  adjusters,  health  plan  revenue  is  based  on  average  costs.  To  reduce  the  effects  of 
risk  selection,  the  health  risk  assessment  mechanism  must  estimate  the  cost  of  the  individual  and 
adjust  the  health  plan's  compensation  to  at  least  partially  reflect  the  expected  difference  in  cost 
due  to  health  status.  If  the  additional  compensation  for  high  cost  individuals  is  not  high  enough, 
a  plan  will  lose  money  on  the  high  cost  individual  and  will  still  have  an  incentive  to  avoid 
covering  him  or  her.  If  additional  compensation  is  too  high,  the  health  plan  will  be  overpaid  for 
the  risk  and  may  seek  out  such  individuals  for  whom  payment  exceeds  future  costs. 

The  PIP-DCG  mechanism  uses  hospitalizations  in  a  year  to  predict  an  individual's  cost  in  the 
following  year.  Thus,  incentives  are  created  for  health  plans  to  identify  individuals  for  which 
they  will  receive  PIP-DCG  based  payments  lower  than  expected  costs  and,  in  turn,  avoid 
enrolling  them.  In  particular,  the  proposed  PIP-DCG  risk  adjustment  mechanism  will  create 
incentives  for  health  plans  to  avoid  enrolling  Medicare  beneficiaries  with: 

•  Chronic  medical  conditions,  but  no  inpatient  admissions  in  the  previous  year  that 
would  result  in  increased  payments  under  the  PIP-DCG  mechanism; 

•  High  cost  admissions  in  the  previous  year  that  do  not  trigger  increased  payments 
under  the  PIP-DCG  mechanism,  but  where  significant  follow-up  health  care  costs 
are  expected;  or 

•  Medical  conditions  which  are  more  likely  than  average  to  cause  high  costs  from 
end-of-life  hospitalizations,  but  no  increase  in  payments  under  the  PIP-DCG 
mechanism  should  the  Medicare  beneficiary  die  before  the  following  year  (this  is 
an  unavoidable  consequence  of  a  prospective  system  based  on  inpatient  data). 

Despite  these  concerns,  we  note  that  incentives  exist  in  the  present  reimbursement  mechanism  to 
avoid  enrolling  any  unhealthy  Medicare  beneficiaries  (whose  expected  costs  are  greater  than 
payments).  While  the  PIP-DCG  methodology  will  include  some  undesirable  incentives  for 
health  plans,  it  does  reduce  some  of  the  incentives  that  exist  under  the  current  payment 
mechanism. 

The  use  of  demographic-only  factors  for  adjustment  of  new  participants  may  allow  for  some 
incentive  to  select.   However,  since  these  individuals  are  typically  healthier  and  since  health 
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plans  know  that  a  member  may  stay  with  them  for  life,  the  one  year  lack  of  adjustment  is  likely  a 
relatively  minor  incentive. 

Adjustments  based  on  last  year's  hospital  diagnoses  may  result  in  some  mismatch  between  health 
care  cost  and  health  plan  compensation.  The  additional  premium  received  through  a  prospective 
risk  adjustment  system  is  not  for  the  high  cost  of  the  initial  hospitalization,  but  rather  is  for  the 
anticipated  higher  cost  in  the  following  year.  In  non-chronic  cases  or  in  cases  where  most  of  the 
cost  is  associated  with  the  initial  high-cost  hospitalization,  the  future  premium  will  not  be 
adjusted  for  most  of  the  high  cost.  In  end-of-life  hospitalizations,  no  insurer  will  receive  the 
increased  premium  in  the  subsequent  year.  These  mismatches  may  result  in  some  continued 
incentive  for  selection. 

Compensating.  HealtliPlans^  Eairl^and^EkpiitabiyJbr Jhe  Jlisks_That  Jhey  Assume 

Fair  and  equitable  compensation  implies  that  the  actual  average  health  care  cost  is  within  a 
predictable  range  of  the  anticipated  average  health  care  cost.  If  a  plan  experiences  average  health 
care  costs  within  this  range  for  each  age-gender,  institutional,  ever-disabled.  Medicaid  risk 
category,  it  is  fairly  compensated.  If  a  higher  or  lower  than  average  number  of  high-cost 
individuals  are  enrolled  (due  to  risk  maldistribution),  the  plan  will  not  be  fairly  compensated 
unless  the  PIP-DCG  adjustment  accurately  adjusts  for  the  discrepancy.  The  Work  Group  has 
specific  concerns  about  the  treatment  of  short  hospital  stays,  the  accuracy  of  the  Medicaid  status 
indicator  and  the  accuracy  of  the  working  aged  status  information. 

If  a  health  plan  enrolls  an  unusually  high  number  of  individuals  in  a  category  with  high  cost 
hospitalizations,  it  may  not  be  fairly  compensated  for  the  additional  risk,  since  there  is  no 
additional  premium  adjustment  in  the  year  of  hospitalization.  However,  the  plan  will  be 
compensated  in  the  year  after  hospitalization  for  projected  ongoing  costs. 

For  an  individual  the  PIP-DCG  accounts  for  6%  of  the  following  year  cost  variability  on  an 
individual  basis,  which  may  not  be  sufficient  to  compensate  for  the  additional  cost  due  to 
potential  selection  abnormalities.  For  non-random  groups  of  health  plan  enrollees,  however,  the 
PIP-DCG  method  represents  a  significant  improvement  to  age  and  gender  based  payments. 
Predictive  ratios  for  non-random  groups  are  much  closer  to  1 .0,  meaning  that  the  amount  of  over 
or  underpayment  is  much  reduced.'^ 

Maintaining  Cojisumer  Choice 

One  of  the  goals  of  the  Medicare+Choice  program  is  to  increase  the  choice  given  to  seniors  for 
their  Medicare  coverage.  The  health  status  risk  adjusters  may  encourage  health  plans  to  offer 
more  choices,  without  the  fear  of  being  selected  against  if  they  offer  programs  that  may  attract 


See:  "Risk  Adjustment  For  The  Medicare  Program,"  Greenwald,  et  al.,  pp.  10-12. 
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less  healthy  individuals.  To  the  extent  health  status  risk  adjusters  compensated  plans  fairly,  this 
may  result  in  more  choices  for  seniors. 

It  should  be  noted,  however,  that  carrier  participation  is  very  sensitive  to  the  level  of  fiinding. 
For  example,  last  year  over  40  Medicare+Choice  health  plans  either  withdrew  entirely  from  the 
Medicare  market  or  reduced  service.  These  withdrawals  impacted  440,000  beneficiaries  who 
were  forced  to  switch  to  another  Medicare+Choice  plan  or  a  traditional  FFS  Medicare  program.'^ 
A  reduction  in  Medicare+Choice  funding  might  also  harm  consumer  choices  by  forcing  a 
reduction  in  benefits.  Without  HCFA's  risk  adjustment  method  being  more  fully  defined  and 
tested,  neither  HCFA  nor  the  Work  Group  can  predict  the  impact  of  risk  adjustment  on  consumer 
choice. 

Protecting  the^  Financial  Soundness  of  the^He^th  Care  System 

Financial  soundness  is  maintained  when  costs  do  not  consistently  exceed  income.  Health  plan 
costs  primarily  consist  of  health  care  expenses  and  administrative  expenses.  The  proposed  PIP- 
DCG  methodology  does  not  have  a  direct  impact  on  administrative  efficiency  or  costs,  which  in  a 
poorly  run  health  plan  can  threaten  the  financial  soundness  of  the  organization.  Health  status  risk 
adjusters  will  help  match  the  financial  risk  of  a  plan's  health  care  expenses  with  income  and  thus 
could  improve  the  financial  soundness  of  the  health  care  system. 

Without  additional  testing,  it  is  difficult  to  determine  the  effect  of  implementing  the  risk 
adjustment  method  on  the  current  Medicare  program.  Since  payment  adjustments  are  not  made 
in  the  year  of  initial  hospitalization,  there  will  be  a  lag  in  increasing  plan  premiums  that  could 
impact  a  small  or  financially  challenged  health  plan. 

In  addition,  many  observers  feel  there  is  a  positive  impact  or  "spillover  effecf  on  the  health 
costs  incurred  by  fee-for-service  plans  in  those  markets  with  a  high  degree  of  penetration  by 
managed  care  plans.  This  effect  is  believed  to  result  from  the  improved  operational  efficiencies 
of  medical  providers  in  their  managed  care  contracts  which  are  then  transferred  to  their  FFS 
patients.  It  is  possible  that  if  fewer  Medicare+Choice  plans  are  in  the  market,  then  there  will  be 
less  of  this  "spillover"  on  Medicare  fee-for-service  plans. 

Administrative  Teasibility 

Many  other  programs  such  as  state  small  group  reform  programs  have  had  barriers  to  using  a 
PIP-DCG  mechanism  because  of  the  lack  of  data  and  administrative  difficulties.  This  may  be 
less  of  a  barrier  to  Medicare  due  to  the  central  nature  of  the  program  that  allows  for  data  on 
individuals  to  be  consolidated,  even  if  beneficiaries  change  plans.  The  program's  success  will 


"Quick-Fix  Push  May  Derail  Long-Term  Medicare  Plan,"  Wall  Street  Journal,  January 
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depend  on  the  accuracy  and  completeness  of  the  data  provided  across  all  plans.  Medicare 
performs  extensive  auditing  of  information  on  payers  that  increases  the  quality  of  payer  data. 
Medicare  risk  programs  have  not  had  as  detailed  reporting  requirements  and  will  have  to  provide 
data  to  a  centralized  organization  so  that  each  individual  can  be  classified  using  their 
hospitalization  diagnosis  data.  The  advantage  of  the  PIP-DCG  mechanism  is  that  the 
information  needed  is  part  of  the  standardized  hospital  record  and,  therefore,  generally  available. 

Resistance  to  Gaming^  Behavior  b^Insurers_and  MinimizingJPerveise  Health  Elan  ox_Erovidej: 
Incentives 

When  reimbursement  is  based  on  claim  coding,  there  is  always  a  chance  of  "gaming"  behavior 
through  "upcoding."  When  there  is  discretion  concerning  the  diagnosis  used  on  an  admission, 
the  code  with  the  higher  reimbursement  may  be  likely  to  be  selected  in  order  to  increase  the 
reimbursement.  The  PIP-DCG  methodology  would  be  less  susceptible  to  upcoding  because 
hospital  reimbursement  is  not  directly  impacted  by  the  risk  assessment  score  derived  from  the 
coding  and  the  insurer  is  usually  removed  from  the  actual  coding.  This  statement  is  less  true 
when  the  provider  essentially  "is"  the  plan,  such  as  in  the  case  of  a  provider-sponsored 
organization  or  a  staff-model  HMO. 

Since  future  health  plan  capitation  is  increased  when  there  is  a  qualifying  hospitalization,  there 
will  be  an  incentive  to  hospitalize  patients  rather  than  use  outpatient  settings.  Once  a  patient  has 
been  hospitalized  during  a  year  there  is  no  further  incentive  to  hospitalize  or  to  over-utilize 
services,  since  there  is  no  further  increase  in  future  premiums. 

One-day  admissions  were  not  included  in  the  original  study.  If  this  component  is  chosen  as  a 
permanent  part  of  the  method  and  plans  understand  that  if  they  routinely  keep  patients  more  than 
one  day  for  a  given  diagnosis,  this  admission  will  be  scored  as  part  of  the  PIP-DCG  payment 
methodology,  there  will  be  an  incentive  to  increase  some  stays. 

C.  Meeting  the  Needs  of  the  Medicare  System 

As  noted  in  this  report,  the  proposed  risk  adjustment  methodology  may  tend  to  penalize  health 
plans  which  efficiently  manage  the  delivery  of  health  care  because  of  the  use  of  inpatient  data 
and  the  design  of  the  DxGroups  which  make  up  the  formula.  As  a  result,  HCFA  probably  wants 
to  take  steps  to  minimize  this  bias  wherever  practical,  assuming  the  bias  does  not  have  a  public 
policy  basis.  The  Work  Group  recommends  the  implementation  of  a  risk  adjustment  system 
based  on  more  comprehensive  data  as_5DarLas^  administralLvely  feasible.  The  Work  Group 
recognizes  the  critical  limits  on  the  current  collection  of  Medicare  data  and  strongly  recommends 
that  HCFA  test  both  any  new  risk  adjustment  methods  and  the  ability  to  collect  comprehensive 
data  prior  to  implementation.  This  testing  should  include  an  independent  verification  of 
mathematical  calculations  which  make  up  the  risk  adjustment  formula. 
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The  Work  Group  also  suggests  that  HCFA  periodically  audit  the  quality  of  data  it  is  using  to 
develop  risk  scores,  and  conduct  tests  to  verify  the  accuracy  of  the  assumptions  which  underlay 
the  risk  adjustment  methodology,  as  the  program  operates  over  the  next  several  years.  It  is 
important  for  HCFA  to  develop  a  mechanism  which  allows  the  agency  to  continually  monitor 
how  well  the  proposed  methodology  is  meeting  the  provisions  of  BBA  as  well  as  the  goals  of  a 
risk  adjustment  system  as  discussed  in  this  report. 

The  Work  Group  acknowledges  the  time  and  effort  that  HCFA  and  its  contractors  have  expended 
in  preparing  to  implement  health  status-based  risk  adjustment  for  the  Medicare+Choice  program. 
The  PIP-DCG  risk  adjustment  method  is  a  practical  interim  step  towards  better  payment  to 
Medicare+Choice  contractors  and  is  an  improvement  over  the  current  demographic  factor-based 
payment  method  (i.e.,  the  AAPCC  methodology),  if  implemented  cautiously. 

In  addition,  the  PIP-DCG  method  appears  to  represent  the  only  practical  health  status  risk 
adjustment  alternative  available  for  implementation  on  January  1,  2000  as  required  by  the 
Balanced  Budget  Act.  The  Work  Group  believes  that  more  sophisticated  payments  methods  are 
a  step  in  the  right  direction  to  successful  implementation  of  Medicare+Choice  and  its  goal  of 
better  managing  Medicare  expenditures  and  providing  choice  for  Medicare  beneficiaries. 
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